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FOREWORD

Atmospheric parameters are essential to the research and development of
missiles and aerospace vehicles. In the early 1960's, the need was recognized
for realistic atmospheric models derived in a consistent manner for each of the
several major test ranges. An atmospheric model derived from statistical data
for a particular geographical location is referred to as a reference atmosphere.

The first Range Reference Atmosphere (RRA) was issued in 1963 by the
Inter-Range Instrumentation Group (IRIG) for Cape Kennedy, Florida, and was
followed by additional publications for several ranges up to 1974. Since
that time, improved upper air data bases have become available from which to
develop the RRA. These resulted from the extended period of records and from
improvement in the upper air measuring program by rocketsondes for altitudes
above the rawinsonde ceiling of 30 km. Revised and improved RRAs are justi- ,
fied for the following reasons: 5

1) Needs for more definitive statistical atmospheric models have arisen
because of changes and advances in aerospace technology. The Space Transpor-
tation System (Space Shuttle) is one example.

2) Most ranges now have an extended and improved upper air data base
from which to develop a more definitive RRA.

3) There are requirements for RRAs for new ranges and range sites.

4) There have been scientific advances in understanding the upper
atmospheric structure and physical relationships.

5) Advances in statistical modeling techniques have been made because
of the general availability of high-speed electronic computers. These have
led to the adoption of advanced concepts in atmospheric modeling.

For these reasons, the Range Reference Atmosphere Committee (RRAC) was
tasked by the Range Commanders Council Meteorology Group (RCC MG) to estab-
Tish new and improved RRAs. The purpose, scope, and objectives of this task
are outlined in the following paragraphs.

Purpose: This committee, Task MG-1, establishes RRAs for the several
ranges as provided by the RCC. An RRA is a model of the Earth's atmosphere
over a geographical location of interest, for use by DOD and other U.S.
Government range users. The RRA is used to provide planning data for eval-
uating environmental constraints for the particular configurations of
environment-sensitive systems and components being developed or undergoing
tests.

Scope: Using the best available upper atmosphere data base to include
rawinsonde, rocketsonde and possibly other high-altitude data sources for
the range location, the task is to establish a model of certain statistics
for wind and thermodynamic quantities derived in a uniform manner and pub-
lished in a standardized format.

|
i
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Objectives: The wind statistics shall be, insofar as practical, modeled

to be consistent with rigorous mathematical probability properties of the |
multivariate normal probability theory. The thermodynamic quantities sta- 5
tistics shall be, insofar as practical, modeled to be consistent with the G
hydrostatic equation, the equation of state, and the probability principles h
that are related through these physical equations. The document shall serve 1
as an authoritative source of information and as an atmospheric model for a :
particular range. The first in the series of revised RRAs to be published is !
for Kwajalein Missile Range (KMR) (publication date December 1982). The alti- !
tude range required for KMR is 0 to 70 km. The order of priority for the

subsequent publications is:

|
Range Altitude Range Required %
|

1. AFFTC/Edwards AFB, CA 0 - 70 km? ;

2. ESMC/Cape Canaveral AFS, FL 0 - 70 km

3.  WSMC/Vandenberg AFB, CA 0 - 70 km®

4. WSMR/White Sands, NM ' 0 - 70 km

5. PMTC/Point Mugu, CA 0 - 70 km

6. UTTR/Dugway (Michael AAF), UT 0 - 30 km?

7. AD/Eglin AFB, FL 0 - 30 km

8. ESMC/Ascension Island 0 - 70 km (Terminates at 66 km
because of insufficient data)

9. NASA/Wallops Flight Center, VA 0 -70 km

10. Tagquac (Guam) 0 - 30 km

11. PMTC/Barking Sands, HI 0-70 km

In keeping with the RCC's objective of standardization, the modeling
techniques, basic text, and tabulation format are to be the same for all RRAs.
These new and revised RRAs present not only the mean values of the thermody-
namic quantities (pressure, temperature, virtual temperature, and density),
but also include statistical measures for the dispersion (i.e., standard
deviations and skewness coefficients). New quantities presented are water
vapor pressure and dewpoint temperature. The statistical modeling for the
wind is entirely new. The new approach uses the properties of the bivariate
normal probability distribution function.

[P WU

a. Use rocketsonde data from PMTC/Point Mugu for altitudes above 30 km.
b. Consider augmenting data base from Ely or Salt Lake City.

viii
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o A1l final computations were performed by the United States Air Force

gnvironmental Technical Applications Center (USAFETAC) in response to a task
from Eastern Space and Missile Center (ESMC).

le The text was prepared jointly by USAFETAC and the NASA/George C. Marshall
g space Flight Center's Space Sciences Laboratory, Atmospheric Sciences Division.
, The editing and preparation of the draft manuscript were performed by the

itfe NASA/MSFC organization. I

The cochairmen express their gratitude to all RRAC members and their \
respective colleagues who have made significant technical contributions to
the establishment of these RRAs.

Special thanks are tendered to Lt. B. Novograd for his dilligence in
forming the many computations and the development of the primary tables, I
through IV. Special thanks goes to Lt. F. Wirsing for editing and formulating
the equations for the derivable thermodynamic equations. These gentlemen per- i
formed this outstanding work under the direction of Major B. Lilius, USAFETAC.

Grateful acknowledgment goes to Mrs. Annette Tingle, NASA/MSFC, for edit-
jng the draft manuscript.

The RRAC consists of representatives from the U.S. Air Force, U.S. Army,
National Aeronautics and Space Administration, U.S. Navy, and National Oceanic
and Atmospheric Administration. The committee members for the RRA for the
first publication are:

G. Boire, WSMC

H. Daniel, ESMC

de Violini, PMTC
Finger, NOAA/NMWS
Fisher, HQ AFSC
Hixon, PMTC

. Hobbie, KMR

. Keppel, AD
Kubinski, WSMR

J. Schmidlin, NASA/WFC
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moLXTAOME

. E. Smith Maj. B. W. Galusha
ochairman, NASA/MSFC Cochairman, USAF/ETAC
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FOREWORD

Atmospheric parameters are essential to the research and development of
missiles and aerospace vehicles. In the early 1960's, the need was recognized
for realistic atmospheric models derived in a consistent manner for each of the
several major test ranges. An atmospheric model derived from statistical data

for a particular geographical location is referred to as a reference atmosphere.

The first Range Reference Atmosphere (RRA) was issued in 1963 by the
Inter-Range Instrumentation Group (IRIG) for Cape Kennedy, Florida, and was
followed by additional publications for several ranges up to 1974. Since
that time, improved upper air data bases have become availabi~ from which to
develop the RRA. These resulted from the extended period of ~ords and from
improvement in the upper air measuring program by rocketsond  for altitudes
above the rawinsonde ceiling of 30 km. Revised and improvec 4s are justi-
fied for the following reasons:

1) Needs for more definitive statistical atmospheric r .~ have arisen
because of changes and advances in aerospace technology. Th  .ace Transpor-
tation System (Space Shuttle) is one example.

2) Most ranges now have an extended and improved upper air data base
from which to develop a more definitive RRA.

3) There are requirements for RRAs for new ranges and range sites.

4) There have been scientific advances in understanding the upper
atmospheric structure and physical relationships.

5) Advances in statistical modeling techniques have been made because
of the general availability of high-speed electronic computers. These have
led to the adoption of advanced concepts in atmospheric modeling.

For these reasons, the Range Reference Atmosphere Committee (RRAC) was
tasked by the Range Commanders Council Meteorology Group (RCC MG) to estab-
Tish new and improved RRAs. The purpose, scope, and objectives of this task
are outlined in the following paragraphs.

Purpose: This committee, Task MG-1, establishes RRAs for the several
ranges as provided by the RCC. An RRA is a model of the Earth's atmosphere
over a geographical location of interest, for use by DOD and other U.S.
Government range users. The RRA is used to provide planning data for eval-
uating environmental constraints for the particular configurations of
environment-sensitive systems and components being developed or undergoing
tests.

Scope: Using the best available upper atmosphere data base to include
rawinsonde, rocketsonde and possibly other high-altitude data sources for
the range Tocation, the task is to establish a model of certain statistics
for wind and thermodynamic quantities derived in a uniform manner and ruh-
l1ished in a standardized format.
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Objectives: The wind statistics shall be, insofar as practical!, modeled
to be consistent with rigorous mathematical probability properties of the
multivariate normal probability theory. The thermodynamic quantities sta-
tistics shall be, insofar as practical, modeled to be consistent with the
hydrostatic equation, the equation of state, and the probability principles
that are related through these physical equations. The document shall serve
as an authoritative source of information and as an atmospheric model for a
particular range. The first in the series of revised RRAs to be published is
for Kwajalein Missile Range (KMR) (publication date December 1982). The alti-
tude range required for KMR is 0 to 70 km. The order of priority for the
subsequent publications is:

Range Altitude Range Required

1. AFFTC/Edwards AFB, CA 0~ 70 km?

2. ESMC/Cape Canaveral AFS, FL 0 - 70 km

3.  WSMC/Vandenberg AFB, CA 0 - 70 km?

4. WSMR/White Sands, NM ’ 0 - 70 km

5. PMTC/Point Mugu, CA 0 - 70 km

6. UTTR/Dugway (Michael AAF), UT 0 - 50 kn?

7. AD/Eglin AFB, FL 0 - 30 km

8. ESMC/Ascension Island 0 - 70 xm (Terminates at 66 km

because of insufficient data)

9. NASA/Wallops Flight Center, VA 0 - 70 km

10. Taquac (Guam) 0 - 30 km

11. PMTC/Barking Sands, HI 0 - 70 km

In keeping with the RCC's objective cf standardization, the modeling
techniques, basic text, and tabulation format are to be the same for all RRAs.
These new and revised RRAs present not only the mean values of the thermody-
namic quantities (pressure, temperature, virtual temperature, and density),
but also include statistical measures for the dispersion (i.e., standard
deviations and skewness coefficients). New quantities presented are water
vapor pressure and dewpoint temperature. The statistical modeling for the
wind is entirely new. The new approach uses the properties of the bivariate
normal probability distribution function.

a. Use rocketsonde data from PMTC/Point Mugu for altitudee above 30 km.
b. Consider augmenting data base from Ely or Salt Lake City.
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A1l final computations were performed by the United States Air Force
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The cochairmen express their gratitude to all RRAC members and their
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the establishment of these RRAs.

Special thanks are tendered to Lt. B. Novograd for his dilligence in
forming the many computations and the development of the primary tables, [
through IV. Special thanks goes to Lt. F. Wirsing for editing and Tormulating
the equations for the derivable thermodynamic equations. These gentlemen per-
formed this outstanding work under the direction of Major B. Lilius, USAFETAC.
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CHAPTER I. [INTROOUCTION
A. Definition and Purpose of the Range Reference Atmosphere
A.1 Definition

A reference atmosphere is a statistical model of the Earth's atmosphere
derived from upper air measurements over a particular geographical location.
Hence, these Range Reference Atmospheres (RRAs) are atmospheric models devel-
oped by the Range Reference Atmosphere Committee (RRAC) in response to a task
by the Range Commanders Council Meteorology Group (RCC MG) and published by the
RCC Secretariat. The RCC MG, formerly called the Inter-Range Instrumentation

Group/Meteorology Working Group (IRIG/MWG), published a series of RRAs during
the period 1963 through 1974.

A.2 Purpose

A series of revised and expanded RRAs are to be published for locations
of interest to the RCC. These publications are to serve as authoritative
reference sources on certain upper air statistics and as atmospheric models
for particular range sites. The technical usefulness of these documents for
the ranges, range users, U.S. aerospace industries, and the scientific commu-
nity is recognized because of the standardization of the development techniques
and the presentation of the tabulations.

B. Scope of the Range Reference Atmosphere and Arrangement of Tables
B.1 Scope

|
|
The RRA contains tabulations for monthly and annual means, standard devia- |
tions, and skewness coefficients for windspeed, pressure, temperature, density, ¢
I
|

water vapor pressure, virtual temperature, and dewpoint temperature; the means
and standard deviations for the zonal (U) and meridional (V) wind components;
and the linear (product moment) correlation coefficient between the wind com-
ponents. These statistical parameters are tabulated at the station elevation,
at 1-km intervals from sea level to 30 km, and at 2-km intervals from 30 to

90 km. The wind statistics are given at approximately 10 m above the station
elevations and at altitudes with respect to mean sea level thereafter. For
those range sites without rocketsonde measurements, the RRAs terminate at

30 km altitude, or they are extended, if required, when rocketsonde data

from a nearby launch site are available. There are four sets of tables for
each of the 12 monthly reference periods and the annual reference period.

B.2 Arrangement of Tables

The statistical parameters for the RRA models are presented in four tables,
as outlined in the following paragraphs.

Table I contains all the wind statistical parameters. This table gives
the monthly and annual means and standard deviations of the U and V wind com-
ponents and the linear (product moment) correlation coefficient between these




| two components; the mean, standard deviation and skewness coefficient of the
\ windspeed; and the number of wind observations (sample size).

Table II contains the monthly and annual means, standard deviations, and
skewness values of pressure, temperature, and density, and the number of obser-
vations used for each of these thermodynamic quantities.

Table 11l contains the monthly and annual means, standard deviations and
skewness values of the water vapor pressure, virtual temperature and dewpoint,
and the number of observations for each of these moisture-related quantities.
The statistical parameters for water vapor pressure and dewpoint terminate at
15 km altitude. Above 15 km the statistical parameters for virtual temperature
are considered to be the same as those for temperature.

Table IV contains the monthly and annual mean atmospheric models for the
thermodynamic variables: pressure, virtual temperature, and density. This
table is derived from the monthly and annual mean virtual temperature versus
altitude (geometric) using the hydrostatic equation and the equation of state.
Also presented is the geopotential height corresponding to the tabulated geo-
metric altitudes.

The physical unit for all wind parameters is meters per second. The phy-
sical unit for pressure is millibars; for temperature and virtual temperature,
degrees Kelvin; for density, grams per cubic meter; and for water vapor pressure,

millibars. 1In all cases the skewness coefficient and the correlation coefficient
' between wind components are unitless. All reference to altitude is geometric
altitude and is expressed in kilometers. All reference to height is geopoten-
tial height and has the unit geopotential meters or kilometers. A1l geometric
L altitudes and geopotential heights are with respect to mean sea level.

C. Data Quatlity Control Procedures

A small portion (less than 10 percent) of the soundings in the data base
used to calculate the RRA tables contained erroneous data values. The soundings
which contained these erroneous values were eliminated from the data base using
the following procedures:

1} Soundings containing gaps in their height data greater than 200 mb
were rejected. This step was taken because some soundings only contained
height values at their "mandatory" pressure levels, which were occasionally
missing, resulting in soundings with no height information at all.

2) An initial set of RRA statistics was computed using all the remaining
soundings. This initial set of statistics was used to determine data limits
for the temperature, pressure, U and V components of the wind, and the dewpoint
(for the 0- to 30-km portion of the RRA) or the density (for the 30- to 90-km
portion of the RRA). The lower (upper) data limits were set at the mean value
for a specific parameter, minus (plus) six standard deviations of that quantity.

One pair of data limits was computed for each of these parameters: month of the
year and data level,.




3) This initial set of data limits was then used to screen the data base.
A1l the soundings that contained values outside these data limits were rejected.
A new RRA was then computed using the screened data base. This second RRA was
used to generate a second set of data limits.

4) The second set of data 1imits was then used to screen the data base
further. A new RRA was again generated. The skewness values in this RRA were
then evaluated, according to empirical criteria specified in section II.A.3 of
this document for the winds, and according to criteria in section III1.A.3 for
the thermodynamic quantities. If these criteria were satisfied, the new RRA
was then used to generate a final set of data limits, which were used to con-
trol the quality of the data base for the final version of the RRA.

5) Occasionally, the third RRA that was generated did not satisfy all
of the skewness criteria. This indicated that some incorrect values were
still present in the data base. To complete quality control, steps 3 and 4
were repeated for additional iterations (usually one or two) until the result-
ing RRA satisfied the skewness criteria. At that point, a final set of data
limits was generated. This final set of data limits was then used to control
the quality of the data base and generate the final RRA.

D. Organization of the Chapters

Because there are plans to publish a series of RRAs, comments on the
special organization of the document are in order. The RRA document is
arranged in four chapters. Chapter I is the introduction. Chapter II,
Wind Statistics and Models, contains the techniques used to arrive at the
wind statistical parameters, table I, and the probability functions that
are to be used as wind models to derive several wind statistics. Chapter
III, Statistics of Thermodynamic Quantities and Models, contains the tech-
niques used to arrive at the thermodynamic and moisture-related statistical
parameters given in tables II and III and the atmospheric thermodynamic
model presented in table IV. This chapter also contains sets of equations
to calculate several atmospheric properties. Chapter IV contains the gen-
eral conclusions and recommendations. These four chapters are reprinted
without change for each documented RRA to assure consistency and for expe-
diency in preparing the documentation. To account for variations particular
to a specific RRA, two appendixes have been included. Appendix A, Examples
of Wind Statistics, is designed to give a few illustrative examples of wind
statistics for the specific RRA and cursory observations, comparisons, or
comments on wind statistics. Appendix B, Range Specific Information, is
designed to present specific information particular to the range, such as
geographical location, data base, etc., and any cursory observations or com-
ments on the thermodynamic quantities.

Read these appendixes! They are located as the last two units in the
document because they may vary in length depending on the circumstances.
Appendixes A and B and tables I, II, III, and IV are the only differences
among the RRA documents published in this new RRA series.




CHAPTER II. WIND STATISTICS AND MODELS
A. General Considerations
A.1. Objectives

An objective of the RRA is to furnish minimum tabulation for the wind
statistics. To meet this objectiv2, the bivariate normal probability distri-
bution was adopted as a statistical model for the wind treated as a vector
quantity at the RRA data levels. Only five statistical parameters are required
to completely describe this probability function. In Cartesian coordinates
these parameters are the means and standard deviations of the two orthogonal
components and the correlation coefficient between the two components. These
five statistical parameters for the U and V (meteorological coordinates) com-
ponents are given in table I. The statistical properties of the bivariate
normal probability distribution are used to derive many wind statistics that
are of interest to the ranges and range users. This procedure produces con-
sistent wind statistics that are connected through rigorous mathematical
probability functions. By using these functions, extensive tabulations of
wind statistics are avoided.

The statistical properties of the bivariate normal probability distribu-
tion presented for the vector wind statistical model are:

1) The wind components are univariate normally distributed.

2) The conditional distribution of one component given a value of the
other component is univariate normally distributed.

3) The windspeed is of the form of a generalized Rayleigh distribution.
4) The frequency distribution of wind direction can be derived.

5) The conditional distribution of windspeed given a value of wind
direction (wind rose) can be derived,

6) The five tabulated wind statistical parameters with respect to the
meteorological U and V coordinate system can be derived for any arbitrary
rotation of the orthogonal axes.

The probability distribution functions and sets of equations to derive
wind statistics for the previously stated properties of the vector wind model
are presented in this chapter. Symbols used are summarized in table A.
ITlustrative examples are presented in appendix A. No attempt is made to
give the derivation of the probability functions. The reader is referred
to Smith (1976) for some derivations and several applications of the prob-
ability distribution properties for wind statistics.

A.2. Data Quality Control

The U and V components of the wind were used to generate data limits set
at plus and minus six standard deviations from the mean for each of the

PRECEDING PAGE BLANK-NOT FILMED




TABLE A. LIST OF SYMBOLS USED IN CHAPTER II

N - The number of wind measurements in table |

r - A general variable for the bivariate normal probability distri-
bution in polar coordinates

R - A generalized Rayleigh variable used for derived windspeed
probability distribution

R (U, V) - The linear (product moment) correlation coefficient
between the zonal and meridional wind components in table |

SK (W) - Skewness parameter for windspeed in table I

S (U) - The standard deviation of the zonal wind component in
table 1

S (V) - The standard deviation of the meridional wind component
in table I

S (W) - The standard deviation of windspeed in table I

t - A standardized normal variate used in text table B

U - The zonal wind component

UBAR - The mean value of the zonal wind component in table 1
V - The meridional wind component

VBAR - The mean value of the meridional wind component in
table 1

W - Windspeed or modulus of wind vector, a scalar quantity

WBAR - The mean value of windspeed in table I

X - A general component variable or coordinate axis

Y - A general component variable or coordinate axis

X - A general component mean value in the [x,y] coordinate system

Y - A general component mean value in the [x,y] coordinate system

.« (alpha) - Rotation angle for the (x,y] coordinate system




TABLE A. (concluded)

8 (theta) - Wind direction in the polar coordinate system

k( ) (Lambda) - A parameter in the bivariale normal probability
distribution in text table C

£ (Xi) - The mean value in the standardized normal probability
distribution used in text table B

m (Pi) - Constant = 3.14159 ...

o (Rho) - The general linear correlation coefficient between the
two component variables in the [x,y] coordinate system

ox,oy - The general standard deviations of the x and y compo-

nent variables in the [x,y] coordinate system.




quantities. These data limits were used to screen the wind data base, as
described in section I.C. The data base was considered to be free from errors
under the following conditions:

1) The skewness of the windspeed was below 4.0 at data levels where the
mean windspeed was less than 15 m/s, and

2) The skewness of the windspeed was below 2.5 at data levels where the
mean windspeed was greater than 15 m/s.

A.3 Limitations

For the wind statistics, the correlation coefficients for like wind com-
ponents and unlike wind components between altitude levels were not computed.
Therefore, wind statistics with respect to altitude (profile) cannot be
derived from the RRA statistics. For wind profile modeling techniques the
user is referred to Smith (1976). However, the wind statistics at discrete
altitudes are valid; all of the probability distribution functions given in
chapter II can be derived from the five wind component statistical parameters
contained in table I, and the derived distributions can be considered as wiid
models at discrete altitudes.

By convention, in the statistical literature Greek letters are used for
poputation or theoretically known parameters, and sample estimates are denoted
by English alphabetical letters or with a "hat" (") over the Greek letters.

In chapter Il Greek letters are used for the variances and the linear corre-
lation coefficient, and the means are denoted by X and Y when dealing with the
bivariate normal distribution. It will always be understood that table I con-
tains sample estimates of the statistical parameters and they are with respect
to the meteorological U and V coordinate system.

B. Coordinate System and Computation of Statistical Parameters
B.1. Coordinate System

Wind measurements are recorded in terms of magnitude and direction. The
wind direction is measured in degrees clockwise from true north and is the
direction from which the wind is blowing. The wind magnitude (the modulus of
the vector) is the scalar quantity and is referred to as windspeed or scalar
wind. A statistical description that accounts for the wind as a vector quan-
tity is appropriate and requires a coordinate system.

For the RRA the standard meteorological coordinate system has been chosen
for the wind statistics, all tables of statistical parameters, and related dis-
cussions because tMe coordinate system used in aerospace and related applied
fields has not always been consistent.

Using figure 1, the polar and Cartesian forms for the meteorological
coordinate system are defined:




second.

o = wind direction. 6

second.

The components 6 and W
define the Cartesian forms:

W = windspeed, scalar wind, or magnitude of the wind vector in meters per

is measured in degrees clockwise from true north

and is the direction from which the wind is blowing.
U = zonal wind component, positive west to east, in meters per second.

V = meridional wind component, positive south to north, in meters per

define the polar form, and the U-V components

U=-Wsin6 , 0 <8 < 360° (M)
V = -W cost . (2)
NORTH
09/360°
+
U (ZONAL)
v
W (MERIDIONAL)
+
—» EAST
270°
0 90°
0
180°
‘ Figure 1. The meteorological coordinate system.
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It is helpful to note the difference between the mathematical convention
for a vector direction and the meteorological convention for wind direction:

6 met = 270 - ¢ math (3)

when 0 < 8 math < 270°
6 met = 360 + (270 - 6 math)

when 270 < & math < 360°
B.2 Computation of Statistical Parameters

The wind statistical parameters in table I for the means and standard g
deviations of the U and V wind components and windspeed and the skewness
parameter of windspeed were computed using the sums technique presented in
chapter II1.C.3. In addition, the linear (product moment) correlation coef-
ficient between the U and V wind components, r (u,v) in table I, was computed.
This correlation coefficient is defined as

i=1 i i (4)
N s(u) - s(v) ’ '

These statistical parameters are with respect to the Standard Meteornlogical
Coordinate System.

C. Statistical Wind Models
C.1. Wind Component Statistics

The univariate normal (Gaussian) probability distribution function is used
to obtain wind component statistics. In generalized notations, this probability
density function (pdf) is

E%
f (t) = € (5)

2

where t = X - £/o X is the standardized variate, with £ defining the mean
and o the standard deviation. The probability distribution function (PDF) is

X
FOO = [ ) at . (6)

—-
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Because this integral cannot be obtained in closed form, it is widely
tabulated for zero mean and unit standard deviation. For a convenient
reference for the RRA, selected values of F(X) are given in table B. To

emphasize the connotation of probability, F(X) is shown in table B as P {X}.

The t values in table B are used as multiplier factors to the standard devia-
tion to express the probability that a normally distributed variable, X, is
less than or equal to a given value as

P{X < mean + t Oy } = probability, p . (7)

For example, when t = 1.6449, the probability that X is less than or equal to

the mean plus 1.6449 standard deviations is 0.95. That value of X that is less
than or equal to the mean plus 1.6449 standard deviations is called the 95th ;
percentile value of X. Also given in table B are the numerical values to !
express the probability that X falls in the interval X] and X2; i.e., ;

P{ X1 =X - X2 } = Interpercentile Range , (8) ‘

!

where j
Xl =X -t ‘g
X2 =X +t A

For t = 1.9602 the probability that X Ties in the interval X1 and X2 is 0.95.
The values of X] and X2 in this example comprise the 95th interpercentile range.

For a normally distributed variable, the mode (most frequent value) and the
median (50th percentile value) are the same as the mean value. The means and
standard deviations of the U and V wind components from table 1 are used in
equations (7) and (8) to compute the percentile values and interpercentile
ranges of the U and V wind components. When equation (7) is illustrated on a
normal probability graph, a straight line is formed.

C.2. The Vector Wind Model

Because wind is a vector quantity having direction and magnitude that can
be expressed as two components in an orthogonal coordinate system, a probability
model that describes the joint relationship is the bivariate normal probability
distribution. 1In general component notation, the bivariate normal probability
density function (BNpdf) is

11




TABLE 8. VALUES OF t FOR STANDARDIZED NQRMAL
(UNIVARIATE) DISTRIBUTION FOR PERCENTILES
AND INTERPERCENTILE RANGES
t P(X) X PiX;< X X5 (%)
-3, 0000 0.00155 O = 3.0000 ¢
-2.5758 0. 00500 $ =258 o
-2.3265 0. 01000 £ -2.3263 o
=-2.2165 0.01266 £ -2.235¢0
=2, 0000 0.02275 £ = 2.0000 ¢ :
-1, 9602 0.02500 ¢ -1,9602 o
-1, 6449 0. 05000 £ -1.6449 ¢
-1.2816 1. 10000 t ~1.2816 ¢ -
-1.0000 0. 15866 ¢ - 1.0000 ¢ ____—(
-0, %116 0. 20000 ¢ -0.8416 o = Py
& o
-0.6745 0. 25000 £ ~0.6715 ¢ . PR ~
T b Y~
-0.2533 0. 40000 £ -0.25330 = - __ 1 1lzx—88e
23288283 udimn
0. 0000 0. 50000 { ——— N T T
SR2EIEE35383
0.2533 0. 60000 £ +0.2533 0 — l
0.6745 0. 7H000 E+0.6745 o
0.8416 0, 30000 £ +0.%14 0
1. 0000 0. 84134 £ +1.0000 ¢
1.2816 0. 90000 t +1.2816 @ Y
1. 6449 0.95000 £t +1.6449 ¢
1.9602 0. 97502 £ +1.9602 ¢ i
" 2.0000 0.97725 £t +2.0000 o
2,2365 0.98734 £ +2.2365 ¢
2.3263 0. 99000 £ +2.3263 ¢
2, 5758 0. 99500 t+2,5758 ¢
3. 0000 0.99865 ¢ 3.0000 ¢ \
where Xy =¢ - to
and X2 = E + to
12




(X.Y) = 1 exp "—";l—'i* X-X_
270 o 1 - 02 200 ;x“
0y Oy
A - . o2
S2X-X) (Y - YY) (X - X) -« < X < « and
c 0 2 =T
X
y Qy
?
_\L_—E—_Yéw R (9)

where the five parameters are X,Y, the component means; SR the component

yl
standard deviations; and p, the correlation coefficient between the two compo-
nent variables, X and Y.

For many applications the interest is in determining the probability that
a point {X,Y} will fall within a contour of equal probability density. The

exponential terms of equation (9), when set equal to a constant, A»?, give a
family of ellipses depending on the value of the constant. The ellipses have

a common center at the point {X}V}. Integration of equation (9) over the
region bounded by the contours of equal probability density gives

a2

P(A) =1-¢e2(0-¢%) (10)

Solving for A2 and replacing P(\) by p gives

2ol 2a-vHma-p . (1)

Now define

ke = /fg v - In (1 -p)

(12)

For ready reference and comparisons, Ae is shown in table C for selected
values of p.

13




TABLE C.
DISTRIBUTION ELLIPSES AND CIRCLES

VALUES OF x FOR BIVARIATE NORMAL

A A A A
¢ ¢ ¢ ¢

pP{ ) {cllipse) {cirele) P( ) (eNlispe) (cirele)
0. 00U 0. 0000 0.0000 6. NV i.-4490 1.0246
3.000 0, 3208 0.2265 68. 268 1.5151 1.0713
10,000 0. 4590 0. 3246 70.000 1.5518 1.09%3
15.000 v, 5701 0.4031 (5. 000 1.6651 1.1774
20, 000 0. 60680 0.4723 80. 000 1. 7941 1. 2686
25,000 0, TORD 0.0363 85,000 1.9479 1.3774
J0.000 0. 8146 0.0972 36. 166 2.0000 1.4142
30,000 0. 9282 0.6563 90. 000 2. 1460 1. 5175
39, 547 1. 0000 0.7071 95. 000 2. 4477 1. 7308
40,000 1.0108 0. 7147 95,450 2. 4860 1.7579
43,000 1.0935 0.7732 98. 000 2.7971 1.9778
0. 000 1.1774 0.8325 98. 168 2.8284 2.0000
o4, 406 1.2533 0.8862 98. 889 3. 0000 2.1213
D0, 000 1.2637 0.8936 99. 000 3. 0348 2. 1460
60, 000 1.3537 0.9572 99, 730 3. -105905 2.4320
63,212 1.4142 1. 0000 99, 9877 4. 2426 3.0000
A, N2 N =n (1 -P)
Ao -In (1 -P)
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The probability ellipse that contains p-percent of the wind vectors
expressed in the most general form is the conic defined by

2

AX2 + BXY + CY2 + DX +EY +F =0 (13)
: where
A = :y2
B =2y
3 C = :XZ

D = 2c o Y- 20 %% =- (BY + 2A%)
x y

y
E=2:0_ ,.X-2° 2Y=—(B)_(+ 2CY)
XYy “ x
F=ak?+cy?+BRY - ac - .52 .
and
;
\e=/2—/—ln(l—o) :
For graphical presentations, the range of the variable is important in 1

order to arrange the scale. The largest and smallest values of X and Y for
a given probability ellipse, p, are given by

XL,S Z)—(taxle (]4)
YL,S =Y ¢+ Oy)‘e , (15)

15
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where, as before, ‘e = /fE- /-lIn (1 - p)

Although there are several approaches to graphing the probability ellipses,
the following procedure is advantageous for electronic computer plotting. In
establishing the computer plotting program, the sample estimates for X,Y,

Oxr Ty and o are constants in equation (13). The user makes the choice of
probability ellipses desired. Thus, p in equation (12) is programmed as a
parameter. The largest and smallest values for X and Y are computed by equa-
tions (14) and (15) for the largest probability ellipse selected. This sets
the graphical scale. Values of X within the range of "X smallest” to "X
largest" are obtained by incrementing X between these limits. Using the
quadratic equation, a solution for Y of equation (13) is made and plotted

for each value of X. The centroid (X,Y) for the family of probability
ellipses is plotted as a point. Labeling and other identification complete
the plotting program.

For a given probability, equation (13) defines an ellipse that contains

p-percent of the points X,Y. Since the entire area under the bivariate normal

density function [equation (9)] is unity, upon integration for a given prob-

ability ellipse, that given ellipse contains p-percent of the total area.

In the wind statistics, p-percent of the wind vectors fall within the speci-

fied probability ellipse. From this point of view, a specified probability

ellipse gives the joint probability that p-percent of the U-V components lie

within the given ellipse. K
When sz = oy2 = g2 and ¢ = 0 in the bivariate normal distribution, the

probability ellipses of equation (13) reduce to circles whose centers are at

the means X,Y. The radii of the probability circles are oy ies where

oyy =V 267 (16) !

and

h = /Y-In (1 -p) . (17)

Values for AC for setected probabilities, p, are given in table C.

Because this function is simple, it can easily be graphed manually. How-
ever, the generalized plotting technique for electronic computer plotters, as
represented by equation (13), can be advantageously used.

16
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C.3. Derived Distributions for Wind Statistics

In this subsection the probability distridution functions and sets of
equations are presented to derive certain probability distribution functions
for wind statistics. These derived probability distributions are:

1) The conditional distribution of wind components

2) The generalized Rayleigh distribution for windspeed

3) The distribution for wind direction

4) The conditional distribution of windspeed given a wind direction
(wind rose).

The required five statistical parameters for these derived distributions for
wind statistics are given in table I.

€C.3.1 The Conditional Distribution of Wind Components

Given that two random variables X and Y are bivariate normally distributed,
the conditional distribution f(Y|X) is read as f(Y) given X, and likewise f(X|Y)
is read as f(X) given Y. The conditional probability distribution function
F(Y|X) has the mean E(Y|X) and variance °2(xly)’ where

E(Y[X*) =Y+ c(%‘i) (X* - X) (18)
and
L’Z(yIX*) - Oy2 (-0 (19)
The conditional standard deviation is
o =0, /1- 02 . (20)
(yix*) =

By interchanging the variables and parameters, the conditional distribution
function for F(X|Y*) has the conditional mean

17



o]
E(X|Y*) =X+ o(:i‘) (Y* -y, |, (21)

-

conditional variance

2 2
Txlyn =o - (22)
and conditional standard deviation
_ 2
O(x[y*) = Oy 1 ~-op . (23)

The preceding conditional probability distribution functions are univariate
normal distributions for a (fixed) given value for one of the bivariate normal
variables. Thus, the t-values given in table B are applicable for conditional
probability statements. For example,

F(Y |X*) = E(Y|X*) + to(ylx*) . (24)

For t = 1.6449 there is a 95 percent chance that Y is less than or equal to
Y + 1.6449 O(ylx*) given that X = X*. In symbols this statement reads

p‘ Y < E(Y[X*) + 1.6449 o IXx = x*| = 0.9500 . (25)

(y |x%)

Interval probability statements can also be made; namely,

- - = E(Y|X*) + to, |X = X*
PUY, = ECIX® - toy )y ¥ £, | y | }

where X* can take on any fixed value of X, but a convenient arrangement is to
Tet X* = X ¢ tox.

The close connection of the regression function of Y on X to the condi-
tional mean for the bivariate normal distribution is noted; namely,

18




o)
Y=?+p(l>(x—i) ) (26)

x:i«(il)w—?) . (27)

These are linear functions and express the same results as would be obtained from
a least-squares regression line.

C.3.2. The Generalized Rayleigh Distribution for Windspeed
If two random variables, X and Y, are bivariate normally distributed, then

the probability distribution for the modulus, R, can be derived in terms of the
five parameters that define the bivariate normal distribution.

R=/x2+y? (28)

The distribution of R so derived is called a generalized Rayleigh distribution
because there are no restrictions on the parameters. For applications to the
RRA, the variable R is recognized as windspeed or the modulus of the wind
vector.

The probability density function for R is expressed as

f(R -a R2 2
(R) = age 1% | 1 (a,RD) 14(aR)
v 20 1,.(a.RY 1. (a.R) 2k -0
=1 k32 2k ‘83"’ cos Zky | R > ‘ (29)

The functions Io(-), Ik(-), and IZk(-) are the modified Bessel functions of
the first kind for zero order, kth order, and 2kth order. The coefficients
are

19




=2 -
- X Y
ag =exp |- 58 =5+

a .b

where oa? and °b2 are the rotated variances to produce zero correlation between

X and Y. % and o are the positive and negative roots’ of the expression

2 12 2 2 2.2 2 2 172
T4,y T2 (Jx + °y (o, + Oy ) - doy Oy (1 - 02) .
2 2
ay = G+ s haa - 0?5 20y2 ,
2 1/2
l 2 2 2 2 2
_ (Jx - Oy ) + 4, Ox O_YJ
d,)" —

-\ 2 =\ 2
_ X Y
= [72) (2 '
0, O

j+Y

1.

where X is o?(+ T and o, and 0 are analogous to the standard deviation of
»

the major and minor ares of the bivariate nmormal probability ellipse.
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R

and

tan | =

|

Since this density function cannot be integrated in closed form from zero to R,
numerical integration is used to obtain practical results for the probability
distribution function; i.e.,

R *
F(R) = [ f(R) dR . (30)
0

A number of special cases can be obtained from the general Rayleigh distribution
[equation (29)], the simplest of which is to let o, 20, =0and X =Y =0 with
independent variables X and Y. This gives y

2,2
£(R) = _l% R 120 (31)
a

which is recognized as the classical Rayleigh probability density function. The
density function, equation (31), can be integrated in closed form over any range
of the variable R. Hence, the probability distribution function, F(R), for
equation (31) is

F(R) =1 -exp {%} . (32)

€.3.3. The Derived Distribution of Wind Direction

Considering the wind as a vector quantity and bivariate normally distri-
buted, the wind direction can be derived. This is done by first writing the
bivariate normal probability density function in polar coordinates whose
variables are
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T — ———————
1 .22 2
-5 (@°r® - 2br + ¢9)
g(r,9) = rdle 2 . (33)
(see footnote 2)
where
. . 2
2 _ 1 sin 0 2o cosf sin6 cos '}
a = 2 2 a_a * ’
(1 -u7) 9% Xy Gy
_ -1 X sin® _ (X cos6 + y sing) _ y cos9
b - - + )
a-,51 o2 9y 9y o
b x y
-2 .- =2
o221 XXy ¥y i
I - 2) 2 RN 5 2
( Y Oy y y
d, = 1 ,
1 2
2'noxoy 1 -9

r="v x2 + y2 is the modulus of the vector or speed, and 8 is the direction of

the vector. After integrating g(r,8) over r = 0 to =, the probability density
function of 6 is

e

C

g(o) = (34)

rof—
o
—
+
o
<)
,—\
® o
N’
o
N[ =
——~
W
N’
9
>
Peamman N
1o°
SN

A
2
a

2. This expression, equation (33), in Smith 1976) is given with respect to
the mathematical convention for a vector direction.
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where a2, b, c2, and dy are as previously defined in equation (33) and

X >

| S
. (b} _ . - 1 t
: (;) (x) ;75? _l‘ e

5
“
-

dt

is taken from tables of normal distribution functions or made available through
a computer subroutine.

If desired, equation (34) can be integrated numerically over a chosen range
of 4 to obtain the probability that the vector direction will 1ie within the chosen

range; i.e.,

"
Fee)y = J g(» dv . (35)
09

One application may be to obtain the probability that the wind will flow from
a given guadrant or sector as, for example, onshore.

€C.3.4. The Derived Conditional Distribution of Windspeed Given the Wind
Direction (Wind Rose)

Continuing with the considerations in section C.3.3. of this chapter, the
conditional probability density function (pdf) for windspeed, r, given a speci-
fied value for the wind direction, 8, can be expressed as

- % (a2 r? - br) :

i

f(rlo) = —222 1.(9) 3 ' (36) ﬁ
1+ /27 (g) e 2 : ‘g } !

are as previously

|
e

where the coefficients, a and b and the function ¢ {
defined in equation (33) and in equation (34).

From equation (36) the mode (most frequent value) of the conditional
windspeed given a specified value of the wind direction is the positive
solution of the quadratic equation,

2 2 _
a“r“-br-1=20 , (37)

23




which is
2
(r |9 = 5 (E) + /4 +<‘:) . (38)

The locus of the conditional modal values of windspeed when plotted in polar
form versus the given wind directions forms an ellipse.

The noncentral moment for equation (36) is expressed as

a9

= f  f(r|9) dr . (39)
0

Hn

Now the first noncentral moment is identical to the first central moment or
the expected value, E (r|e). The integration of equation (39) for the first
moment is sufficiently simple to yield practical computations and can be
expressed as

2

(3 {2

D) r—

) L@

2

1{b
all +(§) /E;e 5(5) \b{g‘

E(r't) = (40)

Hence, equation (40) gives the conditional mean value of the windspeed given
a specified value for the wind direction.

The integration of equation (36) for the 1imits r = 0 to r = r* gives the

probability that the conditional windspeed is < r* given a value for the wind
direction, 6. This conditional probability distribution (PDF) can be written
as

1.2
Privcrt o=y )e 1o zr“z/a(‘g){.l_“rsﬁ
L 2(3) < /() )

d

(41)

wherer = Ja r* -(9)
[ a
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By definition, equation (41) is an expression for a "wind rose." Empirical
wind rose statistics are often tabulated or graphically illustrated giving
the frequency that the windspeed is not exceeded for those windspeed values
that lie within assigned class intervals of the wind direction. After eval-
uation of equation (41) for various values of windspeed, r*, and the given
wind directions, ¢, interpolations can be performed to obtain various per-
centile values of the conditional windspeed.

_ _For the special case when b in equation (33) equals zero (i.e., for

x -y =0), the conditional modal values of windspeeds [equation (38)], the
conditional mean values of windspeeds [equation (40)], and the fixed condi-
tional percentile values of windspeeds [interpolated from evaluations of
equation (41)], when plotted in polar form versus the given wind directions,
produce a family of ellipses.

For the special case when x = y = 0, equation (36) reduces to the fol-
lowing simple case:

<)
Prl{r - r* = =1-c¢ -

There is a special significance of equation (42) when related to the bivar-
jate normal probability distribution. If r* and © are measured from the
centroid of the probability ellipse, then the probability that r « r* is the
same as the given probability ellipse. Further, solving equation (42) for
r*, gives

o
/2 ma-pP) . (43)

If a probability ellipse P is chosen, equation (42) gives the distance of

r along any 0 from the centroid of the ellipse to the intercept of the
specified probability ellipse. If there is an interest in conditional prob-
ability of winds for a given 6 relative to the monthly means, equation (43) is
applicable. If it is desired to find the magnitude of the wind along any «
relative to the monthly mean to the intercept of a given probability ellipse,
equation (43) is applicable.

D. Statistical Parameters With Respect To Any Orthogonal Axes

The five wind statistical parameters presented in table I are given with
respect to the standard meteorological coordinate system; i.e., these param-
eters are for the U and V components. For many aerospace vehicles and range
applications, there is a need for wind statistics with respect to orthogonal
axes other than west to east and south to north. Ffor example, it may be
required to present wind statistics with respect to a flight azimuth of an




aerospace vehicle whose flight azimuth is o degrees from true north measured in
a clockwise direction. The following sets of equations are presented to com-
pute the five parameters for the new coordinate axes rotated . degrees clock-
wise from true north.

a. Rotation of the means through o degrees:

X

L

Xcos (90 - w) + Ysin (90 - ) (44)

=i
n

Y cos (90 - @) - X sin (90 - ) . (45)

b. Rotation of the variances through o degrees:

2 2 2 2 .
‘;x'x = o, cos” (90 - o) + Oy sin? (90 - a)
+ 2pcxoy cos (90 - &) sin (90 - ) (46)
2
oy = cyz cos2 (90 - o) + ¢ sin2 (90 - )

- 2poxoy cos (90 - a) sin (90 - o) . (47)

c. Rotation of the Tinear correlation coefficient through o degrees:

cov (X,Y)1
T T (48)
y

X
a "o

where cov (X,Y)Ol is the rotated covariance,

cov (X,Y) = cov (X,Y) [cos® (90 - o) - sin? (90 - w)]
i . 2 2
+ cos (90 a) sin (90 - W (v - o)
y X
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and

cov (X,Y) = "Oxoy

By using these rotational equations, the bivariate normal distribution with
respect to any desired rotated coordinates can be obtained from sample esti-
mates that have been computed with respect to a specific axis. The marginal
distributions after rotation are also normally (univariate) distributed.
Using the rotational equations greatly reduces computational efforts for
applications requiring statistics with respect to several coordinate axes.

Appendix A presents some illustrative examples for the wind statistics
of the specific RRA.
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CHAPTER II1. STATISTICS OF THERMODYNAMICS QUANTITIES
AND MODELS

A. General Considerations

A.1. Objectives

The objective inherent in developing the thermodynamic section of the RRA
was to describe the thermodynamic characteristics of the atmosphere using a
minimum of data tabulations. A set of parameters was selected which, together,
thermodynamically describe the climatological state of the atmosphercs. These
parameters are the pressure, temperature, density, dewpoint, virtual temper-
ature, and water vapor pressure. Used together, these parameters permit the
calculation of a large number of derived quantities. (Symbols used in the cal-
culations in this chapter are summarized in table D.) Some of these quantities,
such as the speed of sound, are dealt with in section IIIl.E.

The probability distribution of each of the six thermodynamic RRA param-
eters is described by its mean value, its standard deviation, and its skewness.
Several of these parameters (temperature, pressure, dewpoint and density) have
probability distributions that are close to a univariate normal distribution;
the others do not. The skewness parameter gives an estimate of the asymmetrical
departures of a probability distribution.

Hydrostatically modeled mean values of pressure and density were calculated
{table IV), so that users may determine the departure of the actual climatolo-
gical values of these parameters from hydrostatic conditions. This was done by
hydrostatically integrating the pressure from the lTowest RRA data level to the
termination altitude of the particular RRA.

A.2. Data Quality Control

Data limits derived from the following parameters were used to screen the
thermodynamic portion of the RRA data base: temperature, pressure, “ewpoint
(for the 0- to 30-km portion only), and density (for the 30- to 70-km portion ‘
only). These limits were set to plus and minus six standard deviations from :
the mean values of each of these quantities. These 1imits were used to screen f
the thermodynamic portion of the RRA data base, according to the procedures 2
described in section I.C. The data base used to generate the thermodynamic :
portion of the RRA (tables I, II, and IV) was considered to be free from j
errors under the following conditions:

a) The skewness values of the pressure and temperature were between
-2.5 and 2.5 at all data levels.

b) The skewness values of the density were between -3.5 and 3.5 at
data Tevels between 0 and 30 km.

c) The skewness values of the density were between -3.0 and 3.0 at
data levels between 30 and 70 km.

d) The skewness values of the dewpoint were between -2.5 and 2.5 at
all data levels with more than 10 data values.
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TABLE D. LIST OF SYMBOLS USED IN CHAPTER III

(‘5 - Speed of sound

Cy Collision diameter

k. - Vapor pressure

g, Gravity at latitude

H - Geopotential height

Hm Geopotential height at a mandatory radiosonde data level
HS - Geopotential height at a significant radiosonde data level
Kt Coefficient of thermal conductivity

L - Mean free path length

M - Mean molecuiar weight of air at sea level

M3Q - Annual or monthly third moment of quantity Q

n - Refractive modulus

N - Refractive index

NA - Avogadro's constant

NQ - Number of vuaiues of quantity Q

P - Pressure

[ Pressure at a mandatory radiosonde data level

P Pressure at a significant radiosonde data level

Ph Hydrostatically integrated mean monthly or annual pressure
Q - Any tabulated RRA quantity

R* - Universal gas constant

R’ - Specific gas constant of dry air »

r'. r* - Paramcters used in converting z to h and vice versa
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TABLE D. (concluded)

S Sutherland's constant, used in the calculation of dynamic
viscosity

T - Temperature

T - Dew point

1T - Virtual temperature

Virtual temperature at a mandatory radiosonde data level
T - Virtual temperature at a significant radiosonde data level
\Y - Mean air particle speed

\Y - Mean collision frequency

w - Parameter used in the hydrostatic interpolation of pressure
and density

Z - Geometric altitude
Wavelength
Skewness of guantity Q
- Constant used in the equation for viscosi.:

Ratio of specific heat at constant pressure to specific heat at
constant volume

- Kinematic coefficient of viscosity
Dynamic coefficient of viscosity
Density
. h - Mean monthly or annual density derived from pressure height

Standard deviation of the quantity Q
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A.3. Limitation of Thermodynamic Statistics

The correlation coefficients between the thermodynamic gquantities and
the moisture-related quantities were not calculated at discrete zltitudes,
nor were any of the correlations between altitudes. Therefore, valid sta-
tistical dispersion models that require the relationship between two or more
of these quantities at the same altitude or between altitudes cannot be
derived. Approximations for the correlation coefficients between pressure,
virtual temperature, and density at discrete altitudes may be obtained from
the coefficients of variation as developed by Buell (1970). The coefficient
of variation is the standard deviation divided by the mean. The mean values
and the standard deviations are taken from table II. A model for the profile
of monthly and annual mean pressure, virtual temperature, and density that is
in excellent agreement with the respective statistical mean values is given
by table IV. This agreement results because the physical relationships, given
by the hydrostatic equation and the equation of state, were used to derive
table IV. When only the monthly or annual mean values for pressure, virtual
temperature, and density are required, it is recommended that table IV be used.

B. Establishing Data Samples at the Required Altitude Levels

This section describes the computational procedures used to establish data
samples of the thermodynamic RRA parameters at the RRA data levels. References
are cited only when an equation given is one of many available in the literature
or when an equation is stated in an unusual form.

B.1. Conversion of Data Recorded in Geopotential Heights to Geometric Altitude

The upper air rocketsonde observations used to obtain the table values
above 30 km were recorded in terms of geometric altitude and can be interpo-
lated directly to the altitude intervals shown in the tables. However, the
radiosonde observations used to obtain the tabular values below 30 km were
recorded in terms of geopotential heights. The change of coordinates from
geopotential heights to geometric altitudes (h to z) is accomplished by
calculating a table of geopotential heights that correspond exactly to the
geometric altitudes at which the atmospheric parameters are tabulated. The
radiosonde observations are then interpolated to these goepotential heights.
The relationship used to calculate geometric altitude from geopotential

height is
H=(r'z)/(r*z) . (49)
where
r' = gr*/9.80665
and
r* = -Zg;/(*gf/-zo)
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g, is the sea-level gravity at the latitude ¢ corresponding to the proper loca-
tion. This value is given by (List, 1968)

g, = 9.780356 (1 + 5.2885 » 10 5 sin® 5.9 - 108 Sin” (2 ). (50,

‘g
3;2 is the rate of change of gravity at the sea level. This quantity is given
0

by the equation

S 3.085162 - 10 6,027 - 10%c0s (2:) 2 - 10 2 cos 40y, OV
O

The urnits used for gravity are meters per square second, while the units for

g

R
%o

are per square second.

The resulting table of values of H obtained by using even increments of
2 in equation (49? is shown in table IV of the RRA. The values of H above
30 km are not used in the interpolation of original data, but are included
for the convenience of the user,

B.2. Calculations on the Original Rawinsonde Data Records

It was necessary to interpolate the information from the original rawin-
sonde data records to the geometric altitudes specified as the RRA data levels.
The parameters for which this interpolation was required were the temperature,
dewpoint, and pressure. The other parameters were calculated from the inter-
polated values at each RRA data level. These "derived" parameters were the
water vapor pressure, density, and virtual temperature.

B.2.1. Calculation of the Geopotential Height at Significant Levels

Two somewhat different interpolation procedures were used to obtain data
from radiosonde and rocketsonde observations at the levels shown in the tables.
The procedure used to interpolate radiosonde observations began with the cal-

culation of virtual temperature at each data Tevel in a sounding. The virtual
temperature was computed by

T, = T/(1. - 0.379 (e/p)) (52)

where Tv and T are in degrees Kelvin and e and p are in millibars.
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The radiosonde soundings contain a mix of data taken at “"mandatory" and
“"significant" levels. Pressure, temperature, and dewpoint information was
given in these soundings at both types of levels. However, geopotential
height information was only given at the mandatory levels. The heights at
the significant levels were "filled in" (calculated) hydrostatically using
pressure and temperature data from these levels. This procedure permitted
the use of most of the significant level data in the calculation of the RRA
tables. The equation used for this process was

T

B P ( vs - "vm)
Hs = Hm + 29.2712617 e ln(Ps/Pm) , (53)

where the subscripts s and m denote quantities at significant and mandatory
levels. This equation was not used if the difference between two adjacent
mandatory levels was greater than 200 mb. A1l soundings with such data gaps
were rejected for use in compiling the RRA.

B.2.2. Temperature

Radiosonde temperatures were interpolated logarithmically with respect to
pressure using the equation

Inp - Inp
T=T +(T,-T,) 1
v YT BT me, (54)

where the subscripts U and L indicate values at the nearest data levels
in the actual sounding above and below the interpolated Tevel.
B.2.3. Pressure

The pressure values in each radiosonde sounding were interpolated to
the RRA data levels using the equation

_ H - Hy
P = Py eXP\ 593712617 (0.5) (T, + T, (55)
U L

where the subscript L indicates virtual temperature, geopotential height,
and pressure values at the data level below and closest to the level at
which data were required.
B.2.4. Dewpoint Temperature
Dewpoint values were interpolated logarithmically with respect to pressure
using the equation
Inp -lan >

T, =T + (T - T ) (—*—-ff*—“—
d du dL du lnpU lan (56)
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The subscripts U and L indicate data at the nearest upper and lower data levels
in a sounding.

B.2.5. Derived Water Vapor Pressure

The water vapor pressure was calculated from the interpolated dewpoint
values at the RRA data levels using Teten's approximation:

1.5(Tgq - 273.15)/(Tyq - 35.86)
e = 6.11 mb x 10 . (57)

B.2.6. Derived Density

The density values derived from radiosonde observations were calculated
at the RRA data levels using the equation

, = 348.36787 p/T ,
v (58)

B.2.7. Derived Virtual Temperature

The virtual temperature values were calculated at the RRA data levels for
each sounding using the equation

T, = T/(1 - 0.379(e/p)) . (59)

where Tv and T are in degrees Kelvin, and p and e are the pressure and vapor pres-

sure, respectively, in millibars.
B.3. Calculations on the Original Rocketsonde Data Records

The rocketsonde data records used to calculate the RRA table values above
30 km were given in terms of geometric altitude. For this reason, slightly
different calculations were required to convert the recorded data values to
values at the RRA data levels. The pressure, temperature, and density were
all interpolated to the RRA data levels; moisture-related parameters (virtual
temperature, water vapor pressure, and dewpoint) were not calculated, since
atmospheric moisture at altitudes above 30 km was considered to be negligible.

No interpolation was done across gaps in the pressure or temperature data
within a sounding larger than 7,000 m. Data values at the RRA levels within
such a gap were set to missing.

B.3.1. Temperature

Rocketsonde temperatures were interpolated linearly with respect to geo-
metric altitude using the equation




Z - ZL
L~ Ty e (60)

T = T[]+ (T

where the subscripts U and L indicate values at the nearest data level in the
actual sounding above and below the interpolated level.

B.3.2. Pressure

The pressure values in each rocketsonde sounding were interpolated to the
RRA data levels using the equation

g, M(Z - Z.)
P:PL eXP(‘R‘_i—‘_——L—"Wz) ’ (6])
Tv
Ty + Ty
where T - vy . L undw-= r* oy
(e 5

B.3.3. Density

Rocketsonde density values were interpolated using the equation

g.M (Z-17.)
5 o= - 29 L™ w2 (62)
P F Py exp ( R¥ = W ) )

v

where W is specified in section II1.B.3.2.
C. Computation of Statistical Parameters for Tables II and II!

A three-step procedure was used for computing the monthly and annual
means, standard deviations, and skewness values from the data values at the
"RA data levels. Initially, certain statistical sums were calculated and
stored as the soundings in the data base were processed. These sums were
then used to calculate the monthly statistics given in the RRA tables. The
annual statistics were then calculated from these stored sums and the monthly
statistics.

C.1. Stored Statistical Sums

The sums calculated were




yQ, YQ%. ana Y@

where Q is any one of the quantities given in the thermodynamic part of the
RRA.

C.2. Calculation of the Monthly Statistics
C.2.1. Monthly Means

The mean monthly values of the thermodynamic RRA quantities were calcu-
lated using the equation

Q= ZQ/NQ ,

where N. is the number of observed values of the quantity Q for a given month.

Q
€.2.2. Monthly Standard Deviations

The monthly standard deviations of the thermodynamic RRA quantities were
calculated using the equation

N 2'Q% - ¢)?
Q7 NQ TN~ - D . (63)
Q Q

C.2.3. Monthly Skewness Values

The monthly skewness values of the windspeed and of the thermodynamic RRA
quantities were calculated using the equation

LW
Q-3
Q
where M3Q is the third moment of the quantity Q, N is its standard deviation,
and

S8 .. 2 .3 N2
vy, - AI\.IQ ¥gig g Q
2 3 (N, - 1) (Ny - 2)  + (64)
Q N N9 Q Q
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C.3. Calculation of the Annual Statistics

Equations (63) and (64), used to calculate the monthly values of the
standard deviations and skewness values, involve taking the differences
between two pairs of large sums containing Q- and Q3, where Q is any thermo-
dynamic RRA quantity. Using these equations to compute the annual statis-
tics would have resulted in a substantial loss of precision, as these sums
become larger by several orders of magnitude in such a case. This problem
was avoided by calculating the annual means, standard deviations, and skew-
ness values from the monthly statistics.

C.3.1 Annual Mean Values

The annual mean values of the thermodynamic RRA quantities were calculated
using the equation

QANN :QA/NQ ’

where QA is the total of all observed values of Q and NQ is the total number of
observations of Q.
C.3.2. Annual Standard Deviations

The annual standard deviations of the thermodynamic RRA quantities were
calculated using the equation

12

- 2
PQANN T / Z\ (NQI Qi P N_ Z/ NQi 9 b - QANN " (65)

Q i=

where NQi = the number of data values for Q in month i (i =1 to 12), Q; = the

monthly mean of Q, and oqi = the standard deviation of quantity Q in month i.

1

C.3.3. Annual Skewness Values

The annual skewness values of the thermodynamic RRA quantities were calcu-
lated using the equation
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12 12
1 X 3 - 2
M3Q , o = N (N Moo) + cmate YoNL QLD
ANN N & Qi T 3Qi ‘\Q;\I\'N i?JI QI I Qi
12 3Q 12
1 Z: 3 ANN V7w 2
+ o (N, Q) - (i Y (N, Q)
NQynn 35y @ NQuyn &1 @
0 12
C BN (Noooo D)+ 2 (66)
NQANN & Qi Qi ANN
where M, . = the third moment about the mean of quantity Q in month i and

3Qi
M3QANN = the annual third moment about the mean of the quantity Q.

D. Derived Monthly Mean and Annual Mean Model Atmospheres

A set of modeled monthly mean and annual mean hydrostatic values of pres-
sure and density was calculated from the lowest RRA data level (0 km, mean sea
level) upwards to 30 km, and from 30 km upwards to 70 km. The integration from
0 to 30 km was computed independently of the integration from 30 to 70 km because
of the difference in data sources. The two different values for 30 km are pro-
vided for comparison. When 30-km data are requirea, the values given in the
0- to 30-km table should be used. These hydrostatically modeled mean values,
which are given in table IV, are useful as a check on the validity of the pres-
sure and density values given in table I1I. In most cases, the values in tables
IT and IV for any given data level are within ) percent of each other. The
hydrostatic pressure values in table IV were calculated using the equation

0.034162 (H. - H_)
, . 1 0 (67)
Py Py oexp 0.5 (T YT .
v v

1 0

where H] - Hy is in meters and a "0" subscript refers to v. lues at the RRA data
level immediately below the level being checked. Py at the lowest data level is
set equal to the RRA mean pressure; Py» calculated for the next highest data
level, is taken as Po for the level above that. This process is repeated for

all the other RRA data levels. The hydrostatic density corresponding to the
hydrostatic pressures is calculated from these pressures and the RRA virtual
temperature values using the formula

Cy - 348.36786 P /T . (68)
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where oy and PH are the hydrostatic density and pressure shown in table IV of
the RRA.

E. Thermodynamic Quantities Derivable from the Basic Tables

Several other quantities can be calculated from the statistics listed in
tables I and II. Primary physical corstants used in these calculations are
Tisted in table E. The equations given in this section can be used to calcu-
late the approximate mean values of these quantities at each RRA data level.
It is not possible to infer or derive any information concerning the standard
deviation or skewness values of these quantities from the data in tables 11
and III of the RRA.

£.1. Mean Air Particle Speed
The mean air particle speed, V, is the arithmetic average of the speeds
of all air particles in the volume element being considered. For a valid

average to occur, there must be a sufficient number of particles involved to
represent mean conditions. The equation for V for dry air is

R*T

Y. .)

A computational form for dry air, using tabulated values, is

V= /17.3094 x 102 x T (meters per second) (70)

where T is the temperature in degrees Kelvin from table II. Equation (69),
when corrected for moist air, becomes

- /8 . o ,
V - 'r? R TV . (7-‘) .
The computational form for moist air is 1
i
vV = /7.3004 - 10 T, (meters per second) , (72)

where Tv is the virtual temperature in degrees Kelvin from table III.




R*

R’

M

= 9, 806653 m/s”

= 7

TABLE E. LIST OF PRIMARY PHYSICAL CONSTANTS

- standard atmospheric pressure it sca level

l) O
1.013250 - 105 Newton/m~™ = 2116.22 lh"ﬁz
standard atmospheric density at sea level
1.2250 kg‘/m3 - 0.076474 lb/ft3

standard temperature at sea level = 285,15 K - 15.0°C - 59.0°F

Sostandard gravity at sea level at latitude 45¢32'33"

3

Sutherlund's constant used in calculation of dynamic viscosity

- 110.4 K
- jee point temperature at PO = 273.15 K

= constant used in calculation of dynamic viscosity

- 1.458 - 10 % kg/sm K?
.30

3025 - 10’ Ib/s ft R?

ratio of specific heat of air at constant pressure to specific
heant of air at constant volume

- 1.4

: mean effective collision diameter of air molecules

9

0 11975 - 10 Y 1t

3.65 - 10

Avogadro's constant

: 9
6.022169 = 1026/}(;); mol = 2.73179 ~ 10“6/11) mol

gis constant = 8.31432 J/mol K

gas constant for dry air = 2,8704 > 102 J/kg K

- molecular weight of dry air = 28,966 g/mol

a1
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E.2. Mean Free Path

The mean free path, L, is the mean value of the distance traveled by each
neutral air particle in a selected air parcel, between successive collisions
with other particles in that parcel. A meaningful average requires that the
selected parcel be large enough to contain a substantial number of particles.
The equation for L is given by

L = /_2) R*T
‘ 2Zn N C2p ’ (73)
a d

where Cd is the effective collision diameter of the mean air molecules. The

1976 standard atmosphere value of 3.65 «x 10°10

tudes in the RRA.

is valid for the range of alti-

A computational form for moist air, using tabulated values, is

I = 2.335 - 1077 g (meters) . (78)

where T is the temperature in degrees Kelvin from table II and P is the pres-
sure in millibars from table II.

A form of (73) to correct L for moist air is

o -
27 ) 75
Na Cd
The computational form for moist air is
-7 Tv
L =2.332 -~ 10 (meters) . (76)

where Tv is the virtual temperature in degrees Kelvin from table III and P is
the pressure in millibars from table II.

E.3. Mean Collision Frequency

The mean collision frequency, Vc’ is considered to be the average speed of

air particles contained in an air parcel, divided by the mean free path of the
particles inside that parcel. Computationally this is equivalent to
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1

AP
VC = I_‘ (sec ') . (77)

To determine Vc for dry air, use V and L from equations (70) and (74).
To determine Vc for moist air, use V and L from equations (72) and (76).

E.4. Speed of Sound

The expression for the speed of sound, Cs’ in meters per second in dry

air, is
S M : (78)

To compute CS for dry air from tabulated values, use

R
C, - //;.0185 - 107 - T (meters per second) (79)

where T is the temperature in degrees Kelvin from table II. One form for the
speed of sound in moist air is

C /OR'T (80)

where Tv is the virtual temperature from table III. A computational form for

moist air is

R
C, /10185 10 r, (meters per second) (81)

E.5. Dynamic Coefficient of Viscosity

The coefficient of dynamic viscosity, i, is defined as a coefficient of
internal friction developed where gas regions move adjacent to each other at
different velocities. The following expression is taken from the U.S. Stand-
ard Atmosphere (1976):

N D
. rI‘ { -

: '—“T—r‘g“- . (82)

43

e e e




The computational form is

A 2,
_EL;{?'?_ {xilograms per second
0.4 ner meter) (83)

(1.458 - 1
T + 1

0
I

where T is temperature degrees Kelvin from table II.
E.6. Kinematic Coefficient of Viscosity

The kinematic coefficient of viscosity, designated as -, is defined to be
the ratio of the dynamic coefficient of viscosity of a gas to its density, or

(84)

The computational form is

3 (square meters
- per second) , (85)

where . is the dynamic coefficient of viscosity from equation (83) and . is
the density in grams per cubic meter from table II.
£.7. Coefficient of Thermal Conductivity
The empirical expression used for the coefficient of thermal conductivity,

designated as Kis is given in the 1976 Standard Atmosphere as

ot v ’y' 1)
K . 2.65019 - 10 3132 (watts per meter

Uy o541 (12T per degree Kelvin) , (86)

where T is in degrees Kelvin,
E.8. Refractive Modulus and Refractive Index

The refractive modulus or refractivity {Selby and McClatchey, 1975; Smith
and Weintraub, 1953) is defined as N, where

N=(m -1 - 10° (87)

and n is the refractive index.
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For microwave frequencies below approximately 30 GHz (equivalent to wave-
lengths above 1 cm), N, the refractive modulus, is given by the empirical

equation
(88)

%L +3.73 x 10° —%— {dimensionless),
4 T

N = 77.6
where £ and P are in millibars and : and Td are in degrees Kelvin,

The following expression is valid for the visible and infrared wavelengths
shorter than approximately 30 um (0.03 mm).

N = 77.6 % + 0.584 P (dimensionless ) ,

where A is the wavelength in microns and T is in degrees Kelvin.

The expression for N for the wavelength from 0.03 mm to 1 cm is an extremely
complex function of wavelength.
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CHAPTER IV. CONCLUSIONS AND RECOMMENDATIONS
Conclusions

This document satisfies the technical objectives established for the RRAC
by the RCC MG. Upper air statistics and models for wind and thermodynamic quan-
tities for the specific site have been derived in a consistent and uniform man-
ner, which will be used in publications for all other assigned site locations.
These RRAs represent an improvement over the previously published RRAs because
of the availability of more extensive upper air data bases and the adaptation of
more advanced statistical techniques. A statistical measure of central tendency
(mean values) and a measure of dispersion (standard deviation with respect to
the mean values) for monthly and annual reference periods have been tabulated
for all variables in a consistent manner from data bases that have been edited
and quality-controlled in the same manner. Further, a statistical measure for
symmetry (skewness coefficient that involves the third statistical moment) has
been tabulated for all variables except the U and V wind components. Even with
these improvements, the user of these RRAs must recognize certain limitations
of the statistical tabulations:

1) The wind profile structure with respect to altitude cannot be modeled
from the RRA statistics because the interlevel and crosslevel correlations were
not computed.

2) The profile structure with respect to altitude for any of the ther-
modynamic variables or any quantities derivable from these variables cannot be
modeled because the prerequisite correlations were not computed. However, the
profiles of monthly and annual means for pressure, virtual temperature, and
density are in agreement (table IV) with the hydrostatic equation and the
equation of state.

The preceding limitations are cited to prevent a misuse of the RRAs.
More extensive statistical tabulations were beyond the scope of this commit-
tee's task. As greater insight is gained through usage of these RRAs, many
adaptations of the statistical tabulations for specific engineering and sci-
entific applications are envisioned.

Recommendations

It is recommended than the wind and thermodynamic statistical tabulations
and attendant models contained in the RRAs be used as a standard reference
source, as may be appropriate, by the ranges and range users. It is further
recommended that the respective Range Staff Meteorologist or responsible agency
staff member be consulted for the applicability of the RRAs for specific engi-
neering applications.
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January 1970. (AD782653)

Cape Kennedy, Florida Reference Atmosphere (Part II), Document 104-63,
September 1971. (AD751581)

White Sands Missile Range Reference Atmosphere (Part Il), Document 104-63,
September 1971. (AD782654)

Wallops Island Test Range Reference Atmosphere (Part II), Document 104-63,
September 1971. (ADA040280)

Fort Greely Missile Range Reference Atmosphere (Part Il), Document 104-63,
September 19717. (ADA040281)

Edwards Air Force Base Reference Atmosphere (Part 1), Document 104-63,
September 1972. {AD782651)

Kwajalein Missile Range Reference Atmosphere for Kwajalein, Marshall Islands
{Part 1), Document 104-63, October 1874, (ADAGO2664)

Pacific Missile Test Center Reference Atmosphere for Point Arguello, Cali-
fornia (Part 11), Document 104-63, November 1975. (ADA040279)

REVISED RANGE REFERENCE ATMOSPHERES PUBLISHED BY THE RCC

Kwajalein Missile Range, Kwajalein, Marshall Islands, Range Reference Atmosphere,
0-70 Km Altitude, Document 360-82, December 1982. (AD123424)

Cape Canaveral, Florida, Range Reference Atmosphere, 0-70 Km Altitude, Document
361-83, February 1983. (ADA125553)

In addition to the documents above and the present RRA for Vandenberg AFB, Cali-
fornia, the revised series will include RRAs for the following locations:

Edwards AFB, California

White Sands Missile Range, New Mexico
Point Mugu, California

Dugway (Michael AAF), Utah

Eglin AFB, Florida

Ascension Island, South Atlantic
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Wwallops Island, Virginia
Taquac (Guam)
Barking Sands, Hawaii
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CONVERSION UNITS

Physical Constants and Conversion Factors

Numerical values in this document are given in the International System
of Units (SI, Systéeme International d'Unités). The values in parentheses are
equivalent U.S. Customary Units, which are English units adapted for use by the
United States of America. The SI and U.S. Customary Units provided in table F
are those normally used for measuring and reporting atmospheric data.

By definition, the following fundamental conversion factors are exact:

Type U.S. Customary Units Metric
Length 1 U.S. yard (yd) 0.9144 meter (m)
Mass 1 avoirdupois pound (1b) 453.59237 gram (gq)
Time 1 second (s) 1 second (s)
Temperature 1 degree Rankine (°R) 9/5 degree Kelvin (K)

To aid in the conversion of units, conversion factors based on the above
fundamental conversion factors are given in table F.
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TABLE I-1. WIND STATISTICAL PARAMETERS
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JANUARY
ST TION = 723930 VANDENSERS Af 8
4 MEAN U S.0. v RiU,V} MEAN V S.0. vV MIANMKW5 S.D. WS SKEW WS
M »5 M5 M/S M/S M/ M/S
L1060 .17 2.78 -.48% -7 3.33 3.59 2.97
1.229 .83 4.20 -.0837 1.4y 6.97 5.9! .61
2.¢39 3.15 5.50 .37% -2.38 7.6 a.a; 5.15
3.000 5.79 .89 . 1«09 -3.1C 8.90 11.55 6.47
4.C00 8.11 8.99 .18%6 -3.47 9.86 14.05 7.64
5.000 10.29 10.53 .2130 3. 40 12.78 16.35 8.719
6.002 12.10 te.o2 239 -3.39 1e.ee 18.62 10.01
7.000 13.98 13.37 .2606 -3.6% 13.12 e1.97 10,94
8.0C0 15.67 1+.91] 2652 -3.99 {w.19 23.29 11.93
9.¢20 17.52 16.18 .27Z0 -4.43 15.35 25.66 12.81
13.0C0 19.65 17.2i 24719 -4.30 16.08 27.%6 1.5.54
11.000 21.63 17.30 .e46% -5.12 15.78 °9.22 13.66
12.0C0 23.19 16.30 .£338 -5.07 14.96 23.54 13.u3
13.003 23.72 13.7v 2655 -¢ 38 12.72 e7.71 11,54
14.022 21.%5 11.€5 .3335 -3.8! 10.94 25.25% 3.85
15.C32 13.93 3.99 .2633 -3.5 9.41 22.09 8.5
16.0C0 15.29 8.36 L3695 -3.07 7.9 18.84 7.1
17.050 1 3.28 7.22 .3329 -3.C0 6.43 15.%9 5.99
1R.000 9 87 6.4 .28 ~3.04 5.18 12.19 n.20
13.€C0 6.5 5.6l 2929 -2.99 “.25 9.4 4.48
2J).3C2 .35 5.87 2607 -3.08 3.73 7.69 “4.18
2i.83 2.7 G 48 370 -3 3.5 7.2} Wt
27.LI0 .13 7.10 RN -3 1 LT 7.9 4.C5
e%.080 B 1.70 L3L55 -3.1C 3.5 8.01 LN
c..CnY -.23 8.97 L3503 -2.86 3.9 8.92 .02
€.0C0 -1.76 10.3% L3743 -2.53 “.13 9.94 5.76
.039 -.84 11.79 4353 -2.57 4.%) 11.10 6.%6
<7.200 -.33 13.29 5145 ~2.53 5..8 ic. 3} IG5
¢14.090 M3 14,47 L9727 ~2.70 5. 13.62 4.9
<N 000 1.46 16.16 .6048 -2.69 6. 15.33 8.97
37.630 3.1% 17.98 .59093 -2.v8 78 17086 10.29
32.700 7.29 19.73 BR-H 1 -.i6 7.47 '8.50 10.62
. 000 10.77 e1.16 SEIv -.3 8.76 21.73 12.09
“0.032 13.23 <2.08 LESD3 -.€l 9.2t 23 .66 15.06
33.0N0 15.92 2+.73 5108 -1.5¢ Q.52 25. 4y 17,07
"0.20G 12,55 cu.62 Loe? -1.57 11.8% 27.27 18.89
42.200 22.°0 25.32 .3C70 .35 13.78 30.v2 19.%6
44,609 Tye.7? 25.53 .2a3 e.7 15.5 35.32 1.2%
45.0C0 36.¢3 30.13 4238 8.7 10.4S 44 .96 2v. 10
“8.059 42,91 31.79 L4329 8.72 19.03 1.7 25.23
50.000 46.30 31.52 L1339 10.£ 18.99 54.03 6. 16
32,000 8. i« 30.08 L4032 10.53 17.53 54.89 4. 93
54.C00 5C.10 29.81 ..019 10.20 17.69 55.€9 24.5%9
5,082 5..83 29.84 .3i81 9.2 16.87 57.8% 2%.%0
£3.000 55.21 €3.70 .23'8 10.01 17.%5 €0.13 26.67
3063 59.92 32,44 8457 8.3 20.%6 64.7 30.57
62.0CC 53.7% 20.52 ME1e 11.493 18.57 7.0 €4.33
5v.720 17.55 22.97 L3750 9.41 18.33 83.95 3..C6
65.000 B84.97 3.4y L3157 3.5 15.83 87.21 29.85%
€9.000 gu. 36 28.99 L3409 -2.91 15.75 35.29 27.51
75.000 78.61 30.23 .FC3) ~5.62 17.28 1.2 2d.63
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STATION « 723930
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TABLE I-2. WIND STATISTICAL PARAMETERS
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STATION = 723930
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TABLE I-3. WIND STATISTICAL PARAMETLRS
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TABLE 4. WIND STATISTICAL PARAMETLE RS

APRIL

STATION = 7233930 VANOENBLRG AFB

4 MEAN U $.0. U R1U,V) HEAN ¥ $.0. v MANNKNS S5.0 WS SKEW WS NOBS

[o] M/S M/S M/S M5 Mn/S MG

.100 2.1 2.80 -.63u6 -2.31 3.23 4.3 3.C8 .85 766
1.000 1.52 3.83 -.0869 -3.93 5.5 7.02 3.73 .85 813,
2.000 2.63 .58 -.C867 -3.53 6.82 8.20 L X ) 62 825,
3.000 5.90 5.29 -.0161 -3.69 B8.53 10.70 6.16 1.2 826.
«.C00 8.47 7.70 LQuuy -3.92 10.% 13.87 8.02 .90 806.
5.00C 11.19 9.47 L1eg0 -3.53 11.85 16.73 o 36 79 82%.
6.000 13.71 11.18 .1883 -3.4 13,3 19.€2 1.8 7 822.
7.000 15.99 12.49 .23y -3.38 1%.03 22 2 te.Cc9 T ai9
8.000 18.07 13.9% .2801 -3.49 16. 4 25.03 13.08 H 8i%
9.020 19.79 14.66 (A1) -3.33 17.01 27.01 13.32 57 8c9
10.G00 2.5 15.00 .380) -3.46 17.12 8.58 1X.06 “3 805
11.000 ee.6e3 14,40 .3779 -2.79 16.19 29.01 1¢.93 3 193
12.000 23.81 13.3% .3728 -1.80 i4.98 29.66 11.82 s 788
13.C00 23.40 11.18 . 3480 - M 12.61 26.93 1C.29 60 787
iv.000 21.90 9.3 .3395 .85 16.72 24.53 8.6} ! 782
15.030 19.%92 7.92 AL 1.2 9.29 21. 74 7.6% .39 777
16.C00 16.6) 6.76 .3096 1.29 7.90 18.4%9 €.60 .38 el
17.900 13.61 5.7) .2609 1.30 6.39 15.18 LAY .37 58
18.000 10.42 5.10 1779 1.27 5.16 11.79 %.89 46 26
13.300 T.44 “.7% .093e 1.13 v. 10 8.8 v. 23 .69 %3
20.C%0 5.08 Y.45 071 .10 3.39 6.656 T.64 .99 ™7
2:.Cco 3.29 .57 .0738 .40 2.86 5.40 .29 (L] 723
ce.300 2.2t %.83 .1.88 .20 2.66 5.06 3.10 1.46 kAL
23.C00 1.80 5.09 .1593 .16 2.4} ~.98 3.18 1.68 T0%
2. 000 1.63 5.5% 3706 .10 2.57 5.2 3.%8 1.5 70
2%.330 .54 5.93 .200% -.10 2.66 5.84 N >4 t.51 JCc8
6. 233 3.53 6.48 273 g 2.7 6.5 Y. e 1.60 693
e?.009 “.97 7.0 . -.09 3.03 7.66 L8 0 i.20 627.
f.023 6.96 7.27 L3315 .0% 3.3 3.02 £.57 .97 582.
€9.020 8.34 7.89 L3132 .11 3.81 10.80 6.17 .9 53w
30.C00 10. 7% 8.07 o940 .09 «. .01 12. 3 6.65 .93 5C3
32.300 .cy 8.¢3 .28%3 .88 “%.83 13.17 7.l .57 1R}
3-.200 15.49 9.2 .31 1.20 5.40 16.56 €.67 Ll 13
% . 202 18.01 10.69 Swhu? ] 5.79 19.29 10.27 53 147
34.030 19.21 12.62 .3762 3 7.16 c1.07 11.682 35 {7
w0.C33 {18. 30 15.564 .3200 -6 6.7 2r.1e 13.36 “B 1?7
s C0J 1w €3 16.73 .Cu3s 1.0% 7.9 19.61 17.05 €9 147
DL Sajel 13.22 15,35 Les? “4.C0 8.20 168.66 1. 37 79 1e?
-6.220 13.49 17.01 2210 5.06 8.6 9.3 13.66 Te 147
«8.000 12.83 18.4%5 2271 5.88 T 20.0% i2.70 c 1.7
.00 12.82 1R w3 L1091 5.53 7.78 eh.i8 17.65 .12 146,
5. 000 10.€9 19.36 .11%8 5 19 7.62 1¢ 26 1c.62 78 (B3]
s 330 Towl 19.13 LCE3 .75 B.85 18. 6% 15.9 76 13
% 030 5.£95 18.29 235 6.75 8.318 18.91 11.02 .98 135
%8.020 “ 13 17.18 L1997 6.€J 8.25 19.41 1c.2 .83 126.
2.000 2.3 i8.41 270 “. 32 10.%7 19 18 < 0 87
&2.C29 .19 1€.93 .LC23 %.30 9.03 16.63 €.313 L236 51
6%.020 -1.C8 1.8 -.1153 3 90 10.1% 16.16 6.51 - LN
B5.C20 -2. 2 14.€0 -.3729 1..8 11,98 16.74 e.m .39 LEN
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TABLE I-5. WIND STATISTICAL PARAMETERS

| MAY
STATION = 723330 YRIENDERS AFD
< MEAN U S.0. VU RIV.Y) MCAN V S.D.V MANWS S.0. WS SKOW WS NOBS
K~ M/S M/S "s L] M'S M/S
ged] 2.83 2.u2 - B -2.18 2.86 3.86 2.79 .80 BCS.
1.2029 1.00 3.1 -.1672 -3.83 “.37 S . 3.2 .12 Bud.
2.083 .97 19 -.35,0 -3.C3 5.%7 €.19 3.7 .99 889,
3.¢o8 2Tt .65 -.3€82 -2.70 6.+3 7.93 5.00 1.05 882,
4w, 00" y.01 7.19 ~.26+8 ~2.63 7.33 9.72 6.3 IS L 893,
5.0 6.18 B.wl - 1408 ~2.49 8.19 11.18 1.8 1.7 8d3.
6.020 7.62 9.62 ~.DC ~2.69 J9.18 12.86 8.7% 1.%37 841,
7.38 8.84 10.6¢ .0083 -2.93 10. % 1e.52 9.76 1.70 879,
6.000 9.91 11.1 L0801 -3.13 1.7 16.23 10.58 1.0% 87s.
$.783 tr.ev 12.3% 1219 -3 12.96 16.09 11,w2 .86 8.
{2.009 12.52 13.2% 173% -1.38 13.93 19.83 12.04 .89 872.
11.003 13.6% 13.53 .eam -3 “B . 15 20.9! 11.95 .72 8G9.
12 OC0 .79 13.0v .2592) -2.9% 13.29 21.09 11.2% .76 866.
13.700 te. 88 10.83 L2587 -1.29 11.17 19.99 9.7 5% 86y,
1e.529 te. 66 B.7% L1768 -7 8.9 17.68 7.68 M0 e63.
i5.500 13.10 7.02 L1597 B4 7.3% 15.28 6.45 .60 860,
16.000 11.06 5.87 L1308 1.03 6.02 12.76 5.60 .64 854,
17.000 8.99 4.B3 20 1.1 “w. T 10.0% “.5Q .5y 823.
g oc 9.79 4.0 L1004 B 3.72 7.22 31.53 N-H) 829.
i9.033 3.0 3.62 .05es 50 2.93 v.83 2.80 1.0 823,
25202 .79 1.29 .0726 .07 2.40 3.61 2.05 1.09 811.
21.003 -1.01 3.16 .C797 -.¢8 2.9 347 1.97 .82 788,
ec.oed -2. 00 3.37 01 -85 2.08 1.89 2.8 .73 783,
23.000 -2.40 3.2 L0248 -9 2.0 “.11 Q. .57 767.
ROl -2.39 3.6) L0e%% -.60 Q.2 4.33 2.30 . 762. H
25 000 2. 1% 3.9 ,Ouhe -.60 2.18 e 2.3 .63 755. 1
26 .CC -1.6v Y, 4y 0182 -..8 c. “.62 2.48 el 745,
£7.072 -1 22 y.B2 ~.0073 -3 2.5 . .an 2.69 .69 576
&M L3) R LY 5,54 -.0e1e - 2.64 5.1 2.76 .6 543,
23.060 L 6. 1% .0037 -.33 2.73 6.u7 2.89 .61 501,
33.¢22 .66 6.30 .0126 = e. 617 3.10 .48 w7,
32.09 -l 5.73 L01s] 1.97 31.35 6.00 3.2 .7e (G4,
™60 .e9 65.16 L1085 1.6 3.% §.42 1.50 .25 11
v, 028 -.95 7.0 .Lest t.03 3.61 7.53 “. 18 .70 16,
33 ¢Co -2.83 8,682 ~.Cu0% Y4 “.10 8.72 “.76 1.07 165
©0.630 -6.27 8.53 -.32%9 -1 L1 10.0¢ 5.53 LT 165.
“2.€392 -10.10 8.23 ~. 1420 .Qq 4.6 11.99 6.70 .50 165,
‘e 0GD ~13. Ty 7.50 ~.0830 [J 1} “w.87 1897 6.9 .13 16+,
“5.CC0 ~16.22 8.7 .1839 3.97 S. 1 17.82 7.20 .08 164,
“g. 79 -1B.¢2 8.62 0773 6.08 5.43 29.20 7.7 e 16w,
%50.0C3 -18.81 9.57 .0813 6.93 w.20 21.186 8.33 .19 i63.
% 020 -9 €6 9.319 -.i-ee2 5.37 6.63 21.83 8.93 .22 i62.
e L350 -23.%5 9.1% ~.1£83 3.83 6.06 .58 8.97 T4 156, i
€ U0 -36.89 9,98 -.1833 3.2 6.00 27.95 9.79 .03 tuy,
%e €00 -30.67 2] .2199 . Q.72 I2.u1 g9.29 .31 123,
62.000 -1).80 1.2 35w 5.80 10.33 Iv.23 10.03 -7 86. !
&2.C2 -32 ug 13.63 .cBbiw 6.03 Q. ™ 15.20 12.15 ~. Q4 62.
64,002 -331.1% 13.73 -.1118 W5 11.88 35.%7 13,44 ~.50 w9, 1
66.000 =30,k 13.66 .0086 5.7 9.06 3u.18 12.92 N6 g, E
68 000 -27.%0 17.um -, 1600 4.08 11.6% 31.20 15.32 .99 “9. ;
70. 000 -25.41 iv.03 -.2516 3. 12.1% ?8.79 t2.99 .61 .8, L
b
;

61
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M
.13
G20
099
.000
020
0G0
€00
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[4o]¢]
.30
10.000
11.0C90
12.C392
13.€02
1+.G2)
1%.000
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2.000
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e
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STATION = 723330

MEAN U
M/S

-10.
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-1y
~186

~18.
~ee.
~a5.
~29.
~33.
-35.
.50
4.

~¥

~uly

-46.

-3,

-3

-5T
-57.
-55.
~52.
-43.

.23

.89

02
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7

.37
%5
'3
.66
.94
.18
.83

-~
o

.33
.81
.45
1

Re
.18

.45

el
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.33

€1

.93
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36
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61
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TABLE I-6. WIND STATISTICAL PARAMETERS

VANDE PG AFB

S.D. v
M/S
c.c8
3.7
3.91
5 3R
6.49%
743
[:ACT4
9.%6
tc. 7t
11.60
12.6%
13.2%
13.11
11.93
9.80
7.40
5.4y
9. 17
1.83
3.29
3.12
2.78
2.82
2.9°
3.3
3 &3
3.79
“.C9
39
3.85
Y. 0%
.86
5.35
5.45
5.26
6.33
6.99
613
6.7%
7.36
8.25
8.92
9.41
9.92
11.10
12.24
.32
17.3
LI
18.8%
21.53

RU, VI

.6CS8
.1878
.c983
.€C02
.0818
L0178
L0161
.0190
L0751
L1936
18w
.23i6
.27v5
OF26
2315
. 196!
.0330
.C257
.0670
0382
.02
.0331
.Quwg
0w
.0182
.0C51
.ceea
.0CB
.0tu3
.0043
Rl
ekl
.0320
.Co7t
BT
183
.1euwe
L1053
BT
.0329
.32i6
.0796
0w 7
L1146
1wl
.0233
e
o488
.3782
.3730
.1680

JUNE

MEAN V SC. v
M/S M/S
-1.62 2.7
-3.61 ol
-2.45 “.73
-1.19 5.9
-.3 6.%8
.09 7 w9
il 8.7
.76 9.98
. HE L)
1.31 ie.n
1. T 13.91
c. 1e 56
3.1 19.23
.01 12.98
“.37 1.6
LR E-) B.%
3.13 6. 7%
2.c9 Y. 61
1.7 3.51
.7 2.63
5 2.08
) 1.91
-.10 1.78
-.38 1.7
- 1.8l
=l 1.30
-3 1.67
-.20 2.13
.COo 1.92
.05 2.18
~.06 .06
1.39 2.80
1.2 2.7
.58 3.02
] 313
.58 3.68
S “.30
2.%0 5.26
4.73 5.17
“.73 5.29
5.%5 6.16
6.12 6.09
5.38 €.06
5.3 6 51
3.13 73
e.™8 i0.a2
5.66 1+ 06
B8.5) 1c.03
7.18 1.32
5.97 te. e
9.20 13,93

S.0. WS SKEW WS NOBS
M/5
2 60 .86 738.
3.l 1,08 192.
3.30 .85 b
o H Rl
o 3 .91 785.
6.'8 i T
.39 1.2 783
0.€8 1.19 793.
Q.8 1.00 8.
10.57 .70 780.
11.48 .62 7813.
11 Av .7 777,
11 68 Y] TT4.
10. 714 .23 773.
9.07 .c8 769.
.85 .ee 767.
5.C0 .28 161.
3.97 3 737,
2.46 .85 Tl
¢ 02 LT 728.
2.3 LT 730.
&9 .17 T10.
.68 .80 0.
.83 .7 Jce.
3.19 AL} €73,
362 .37 C3.
3.60 i £,
3.82 .18 628.
31.67 .18 §57v.
3.70 Ll 59
3.8 .06 L3,
“.79 .CS RN
4.8 -.28 IET
%.38 - %5,
5.29 .03 1458,
6.08 ~-.19 145,
6.98 .20 145,
6.0 -.32 1uS,
6.951 -. 3w 145,
.26 -.2% tuw,
8.00 .C2 1ee.
8.63 -.C8 132
9.39 .10 12w,
9.87 .23 17,
t..02 .30 90.
10.9% 37 62.
[ -.0% .
16,48 .33 33.
f.32 -.3 R
18.6% -.09 3.
19.95 07 9.




STATION = 723930

z MEAN U

o] M/S
.100 2.0%
1.C20 .25
2.C3) -7
3.0C8 1.ee
. 030 2.01
5.C222 2.5
€.230 117
7 322 .22
e.cca .33
g9 0Cco 6.60
12.039 7.6%
11.02 Q.02
12.090 9.88
13.C20 10.01
tw. 039 §.76
15 €4 €.c8
165,000 Q.87
17.C020 -3
18.020 -3.27
19.0° -%5.64
¢t.CLe -7.38
¢t 070 -9.C5
&2.000 =10.4%
23.230 -11.8v
& .00 -13.18
c%5.000 -l4.18
26.630 -15.02
27.030 -1%.72
28 010 -16.1%
¢4.0630 -16.69
33.0C0 -17.42
32.000 -22.68
24,03 -23.71
6.000 -26.%2
38.030 -29.23
«0.030 -33.29
w2.020 -38.10
wh . 020 -42.09
48,000 -uY . T
v8.070 -47.31
52.82 -51.36
52.0350 -53.83
S 030 -%u.76
56,600 -57.97
£8.G20 -53.85
60.CC ~60.03
62 .030 -62.C%
64.030 -56.71
£5.270 -=5.11
68.320 -39.03
70.528 -25.92

TABLE I-7. WIND STATISTICAL PARAMETERS

VANDENDERG AF 8

$.0. v
nS
13
.63
.97
85
76
8
w?
23
11
a8
81
o4
5
.19
a2
15
50
09
18
£8
39
55
e
wy
5%
61
79
.00
.93
10
i9
62
w5
35
g1
27
a7
35
a5
55
16
32
Q04
10.73
13.02
17.2)
20.10
21.33
23.71
21.3¢
22.6M

RSOV E L S FUHANWNNWNRAAUNNNAUANAN WP IOOOOVODIDR S RN

R

W, v

BTS
el
.e23H
L1138
0281
.teog
.11e3
317

136
L1350
L1361
L1218
103
L1522
.2063
€23t
L2345
L2284
.2676
A58
.12%7
.0730
0827
.06CO
.0es0
03t
.0180
.Ce87
.0307
0107
.0323
.1768
.ouo8e
073
.1289
.0%72
D43
.058%
.1210
L1233
L1017
et
127
1770
24+8
.1480
0455
LAuCl
L1581
.D+73
.0338

JULY

PEAN V $.0. vV MEANWS 5.D. WS
B3 ng ".S Mg
-1.78 2.0 3.23 243
-2.08 I.%2 .48 2.5
- 4«9 3.89 4.0 2.47
1.35 4.6 g 3.06
2. & 4.8 6.30 .73
3= “«.83 728 “.39
3.91 5.9 B8.27 5.26
.. 5 6.C9 9.5 6.0«
5.5 6.83 11.92 6.96
6.5 7.65 12.9: 7.67
7.81 8.40 1w B4 8.38
9.%0 3.5 16.89 9.08
10.60 8. 36 17 .9 3.%
10.80 g9.10 17.81 9.29

8.7 B8.0w 15.83 9.1
7.62 6.20 te 23 6.36
G.3 Y. 5 8 38 “.3C
3.% 3.23 S 80 2.87
2.06 2.73 5.313 2.30
1.2% 2.0 €.23 2.u2
a2 .77 7.87 2.2
.51 1.78 9.25 2.8
.16 1.7 10.58 Q.43
-.08 1.70 11.96 2.2
-.13 1.81 13.30 2.93
-.08 e 1%.29 2.en
.05 1.90 15.19% 2.78
-.03 2.1 1%.86 3.C0
.06 1.9 16.27 2.93
.13 2.e¢ 16.83 3. 09
-.01 2.1 17.5% 3.18
V.82 2. ™ 22.90 3.6%
1.3 3.C6 c3.9% 3.w
1.03 3w 26.76 .3
1.18 .27 29.56 ¢, T
~.C8 .25 33 5% “.33
.C5 5.28 38 .46 .87
2.13 S.87 42 .56 5.25
“.62 8. «5.30 6.15
“.97 6.18 47.98 6.48
5.73 5.9 52.04 7.0%
7.0 .00 5.8 8.07
7.2 7.3 55.79 8.80
5.20 8.87 53.10 10.33
1.7% 2.3 61.18 12.69
2.2% 13.%0 | 68 16.71
5.62 1e. 39 By.u \3. 7
7. 17.55 58 .58 20.77
10.43 1417 w3 25 21.80
9.3 2l.e? 42.90 19.30
S5.10 25.12 37.9% 19.99

63

7%
753.
Byl
Bu2.
83,
Buy .
8ol
Bue,
B45.
Bun
;NN
B838.
B3,

EZ8.

123.
1c2.
105.
76.
61.

&1,
9.
o6,




AUGUST
STATION = 723330 VANDENSERC A58
4 MEANV $.0. u RU.V) MEAN V¥ 5.C
[ /S MS M/5
.100 1.9 2.0 -.£937 -1.54
1.000 M7 2.69 -.273% -1.98
2.300 .1l 3.29 -.31186 -.ul
3.0C0 1. % “.19 -.2384 1.16
“.G00 e.™ 5.Cu -.133% .10
5.0C0 e.87 5.96 -.0397 2.67
€ ¢o0 3.9 6.7% -.0Ce3 3.0l
7.000 5.27 7.08 .CESI 3.2
8.0CC 6.77 7.69 .G%53 “. 39
9.2300 8.3% 8.53 .0610 5.33
10.000 9.96 9.27 .088% 6.60
11.000 11.55 16.16 .0853 1.7
12.CC 12.49 10.37 0279 8.76
13.000 12.47 9.64 .0182 9.0
1w 020 1113 B8.33 .0iv? 8.22
15.002 8.29 6.73 .01v9 6.5
16.000 4.6! 5.27 -.0363 .70
17.020 1.'0 “.19 -.0080 2.
18.0C0 -1.89 3.6% .0507 1.a2
19.000 -4 .3 3.2 -.0067 .99
<a.00C -6.u3 2. -. 0TS .59
er.220 -8.04 e.70 -.C233 .36
¢2.CCC -9.5%7 2.58 ~-.02we .C6
332 -11.0! 2.57 -.01% .02
4.00C “12. 3 c.Te -.1ies -.0%
2%5.Ceo -13.5 2.7 -. 1167 -.05
26.0CC 16,390 2.89 -.0C89 -.12
27.¢c00 -195.0% 3.06 -.0036 0l
<8.000 -15.47 3.7 .0676 1%
29.C20 ~1%5.93 3.38 -.0917 et
35.C50 -16.37 3.30 -.C570 1
32.C20 -20.93 3.97 .0331 1.64
e G50 =211 .96 .2729 .17
3%.0208 -23. 34 5.3 .COMY .1
38.000 -25.% 6.10 -.0518 A7
©0.020 -27.30 7.53 .0218 .10
42.000 -30.51 7.68 .0360 -.01
LY. 0CO -34.58 B8.w2 -.1267 1.02
46.02¢ -36.66 7.63 -.Cu89 2.53
“8.C00 -37.5%2 9.7 -.07%8 “.78
59.CC0 -38.48 10.88 -.2193 6.08
52.000 -37.82 13.18 -.1219 6.07
L4 . 000 -37.13 14.29 L0231 6.3
"6.000 -36.97 17.96 .t8cS 5.18 10.
%8.00C -33.72 i7.78 -.0014 Y. % 10.
63.200 -32.06 12.7% .0782 e.08 12.
62.333 -32.40 13.1% .3019 1.1% 13,
6+.C20 -34.69 19.63 L1332 3.¢3 18,
56.000 -16.35 19.05 .c879 1.88 19.
68.000 -11.01 23.18 .306% 1.46 20.
7C.0C0 ~1.% 21.6% .2%588 c.87 16.
64
- -
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TABLE [-8. WIND STATISTICAL PARAMETERS
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785.
607.
5,
Buy,
€s0.
952.
852.
853.
8% .
897.
898.
858.

893.
8+8.
845,
838,
8iw,
813.
806.
793.

769.
756.

EALN
731,
704,
LN
Sel.
437,
126.
126.
124,
130.
132.
132.
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133,
113,
133.

131,
129.
115.
85.
67.

Su.
Sh.
108




TABLE 1-9. WIND STATISTICAL PARAMETERS

} SEPTEMBER
STATION e 727930 VANOE EERG A B
2 MEAN U $.0. U RU. V) MEAN ¥ S.0D. vV MANNWS 5.0 Wo SKEW WS oS
Lig /S Mms »ns M5 “5 ms
100 1.67 2.1% -.%420 -1.%0 2.2! 2.7 2.3C .96 T6n.
1.000 -.33 2.68 - .2Gu. -1.v8 .y “.63 2.83 .86 804,
2.2 -.51 .. 07 -.2976 -.09 5.11 5.54 3.50 1.32 ‘B18.
3.06 .63 5.29 -.2C91 .83 5.7 6.68 w. 12 1.13 836.
v 000 1.7 6.v3 ~.1358 IS 6.3 1.1 5.0% 1.08 0839.
5.CL0 3.01 7.36 ~.u73C i 7.09 8.89 .93 1.10 837,
6.200 v.29 8.51 .02!6 ST 8.03 10.31 7.03 1.13 837.
7.0290 5.61 9.%7 105+ N:-) .99 12.C4 7.60 .98 836.
8.008 7.ev 10.%3 L1963 1.0% 10.12 13.99 8.30 .80 835.
9.0C3 9.08 11.93 .2876 1.43 11.33 16.16 9.30 .96 815.
10.000 ir.23 12.%9 . 3282 2.00 12.29 18.28 10.26 .75 B37.
11.000 13.62 13.46 L33 2.53 12.8% 2c.29 1.23 .72 833.
12.020 15 4! 13.22 O] 3.2 12.9 21.2% 11.%9 .7 835,
13.209 15.83 12.26 .3367 3.61 11.73 20.72 11.06 .87 828.
W 390 14,44 10.€9 2640 3.3 9.7 18.26 9.13 .70 826.
15000 11.79 0.18 2573 2.66 7.80 v 87 7.2% .68 820.
16.209 8.35 6.58 2218 1.90 5.93 10.85 LX: 1.18 e0%.
17.080 “.91 5.1% 115y g7 4.4 7.29 .28 1.12 81,
12.203 1.91 4. 3t L1047 .® 3.4 4.97 2.98 1.16 783.
19.300 -.50 3.93 .124S -.03 2.65 Y.l 2.3 1.07 769.
20.000 -2.03 3.73 0377 ) 2.16 .23 2.21 .60 6.
1,790 -3.35 3.5 .C410 -.% 2.18 .78 2.16 .67 795.
22.229 -4.08 343 LCFan -.39 1.6 5.24 2.1 .28 719,
23.0¢ -%.05 3.72 .11c3 -.38 1.7 5.93 2.70 .18 218.
Z4.929 -5.72 4.20 €730 -.8%6 1.9 6.64 3.17 7] M.
2<.070 -6.2i .33 .0970 -.18 1.89 7.08 3.27 28 719,
26.029 -6.79 w. ! 0670 -.10 1.9 7.63 31.60 12 897
$7.735 -7.¢9 s.12 .C65G .00 2.08 8.2% 3.97 3€ 63u.
26.027 -7.83 %.08 .0+18 17 1.88 §.33 3.93 .25 5.
29.53° -7.68 5.25 .CLEE .28 2.1 8.51 3.97 . 501.
30.050 -7.49 5.3+ LLE5S ) 2.17 8.45 .16 32 473
3¢.000 -9.0u 5.80 .1583 1.46 2.87 10.01 5.03 52 .
v 000 -7.1% 5.84 .1810 2.6d 3.33 9.27 .43 16 11t
36.200 -5.06 6.75 L1430 1.06 3.33 8.29 5.07 .58 na.
348,200 -6.89 7.35 -.0398 -.13 “.17 9.39 5.39 .51 1e.
“0.0l0 -8.31 8.47 -.0810 -.13 “.00 19.96 6.0% .9 13
w2. 5 -g. 7 8.92 0728 .50 5.06 12.12 6.77 .30 112
4v. 080 -10.59 8.82 -.c230 1.33 5.93 12.16 7.30 .7 13
wEG.000 -10.10 10.47 -.0130 2.60 5.46 13.75 7.6 .18 113
“wg.000 -8.18 11.60 -.0924 3.% 5 62 12.9% 8.19 .93 12
£0.000 -7.03 11.33 -0 .33 6.78 13.28 8.07 .85 1
82.03C -4.97 12.70 .C0%6 “. Ly 6.81 13.28 8.63 1.05 107.
54.0C0 -1.85 12.66 ~.1756 5.9 6.23 13.6% 7.06 .81 10
5¢.000 z2.7% 11.12 -.2022 5.08 7.5 13.08 6.40 L 93.
58.060 w.53 12.45 0926 1.80 8.07 1v.20 6.38 60 86. .
63.C00 4.56 15.02 L0E40 2.% 8.38 1%.81 8.36 55 69. !
62.000 2.77 15.00 -.1018 5.83 7.%2 16.70 9.63 .76 L1 ‘
£v.000 12.61 12.69 -.0533 6.51 8.79 18.22 8.13 2% Wl i
66.000 15.09 12.13 -.3377 5.69 9.80 2¢.97 7.65 .23 . |
68.000 16.03 10.87 -.0277 w.23 9.21 19.%9 9.77 .59 1q. i
70.0C0 19.64 12.98 .e13e -1.21 11.05 23.00 12.0% .39 39. |




b4
KM
L1030
.039
.020
.000
L0730
.02
.000
.0C0
.0Co
.0co
.000
000
.000
.0c0
. 000
.000
. 000
. 000
.0eo
.00
.300
.000
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STATION = 723930

MEAN U
M/S
1.33
.08
M1
{.88
3.6
5.2
6.73
B8.22
9.67
1.2
12.88
1v.79
16.46
16.8)
15.89
fe. 18
11.67
9.03
6.37
3.98
2.%9
1.1
1.6
1.81
2.21
2.95
3.8%
v.92
5.66
8.01
9.11
N
15.27
19. 7
23.33
26.38
c8.713
31.20
35.02
39.43
2.3
5. 3%
“w7.5%
<0.09
50.39
Se. 31
53.56
5. 17
51.08%
%7.2%
5. 5%

TABLE I-10. WIND STATISTICAL PARAMETERS

YANOENDERG AF @

$.0. U
M/S
2.37
2.79
v,
%.89
749
8.73
9.92
1.1%
12.37
13.38
13.99
Iv.37
fe. it
12.43
10.89
30
68
Fa)
39
72
9
2%
.23
M
R
07
57
25
7
.3
€K
.08
.87
.18
.09
)
N
.03
N
R
.27
.C6
.9
.10
.01
43
T4
1@
.18
.81
.33

4qmmulu|:::_r::mm-:ga

- MYPAI MY = m o oo o wm me om e e e e =
o’cquommqqmmmmmmtu—oo

’

w.v

.5680
BELL}
.2822
€0

L1021
.0179
.g7at
1195
AT
.28
ALY
.3318
L3489
2951
.26%1
23715
o132
2it
L1738
.2«0!
.3313
267w
2175
.e272
1726
L1eDl
.ecl0
L1999
.208%
.CB9%
293
.ee82
2372
L3395
B2
.46l
.0407
0037
L Cetie
L1390
153
L1817
.3327
.1883
039
057
6205
JTdw
L5963
.2%39
009!

OCTOBER

MEAN Y SD.V "MANKS SO WS
ns M/ n/s H/S
-1.33 2.9 3.09 2.5
“1.95 5.17 %.26 3.2
-1.37 6.09 6.6% 3.63
-1.5%6 3.67 8. 1w .92
-1.93 8.38 10.13 6.
-1.81 9.% 12.62 1.3
-1.68 10.83 1w.C02 8.28
-1.78 12.43 16.17 9.38
-1.% 139 18.30 1C.36
~1.43 15. 3¢ 20.36 11.23
-1.33 16.20 2e. 13 11.6
-1.0% 16.13 23.30 i1.96
-.m 15.i8 ©3.59 12.0!
-.% 13.45 22.39 10.81
-.28 11.% 20.2% 9.7
-.49 9.39 17 . ~8 8.37
-.69 1.3 14.16 6.99
-7 8.6 11.0% 5.%6
-1.08 G ety 8.33 .. 5
-1.28 3% 6.28 3.%
-1.27 3.20 9 3 e.92
-1.25 2. “.76 2.9l
-1.1% TS .58 2.89
-.86 Q.64 “.v6 2.99
-.% 2.6 «.92 3.3%
-.26 2.69 5.32 3.66
-.09 e.™8 6.09 “.0v
.07 2.91 7.0% ~.69
Ll 3.10 8.30 5.48
.16 kI 9.%7 6.08
.19 3. 4% 10.58 6.7
.7 1.8 347 9.03
3.0 5.12 17.09 9. T
2.89 5.41 20 9t 10.70
e.17 5.66 .27 12.7%
I 5.48 2T.2v 13.%2
R 5.66 33.01 1%.87
1.68 6.03 32.2 15.2%
3.90 7.1 36.32 15.51
5.9 8.4 “0.99 16.16
7.2 8.19 “3.92 17.26
7.7 8.80 “6.95 17.76
8.12 8.82 “9.02 18.2%
8.%9 e.7e Bl . 17,47
7.7 9.83 %1.82 19.7%
8.18 10.67 83.9% 168.62
6.4} 11.% " .98 20.86
7.67 12.39 %5.60 .07
.. 9 iv.79 53.7% 27.88
3.9 5.5 51.0% 30.08
-.0% 15.76 “9.38 e1.91
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TABLE I-11, WIND STATISTICAL PARAMETERS

NOVEMBER
STATION « 723333 VANCENGERG AFB
b4 MAN U s.D. v LUVA YEAN V S.D. VvV MANWS S50 W5 SKER WS
L] H/S ms ":s s ns M5
L1886 .82 2.61 ~.%500 ~1.9 z.¢c9 3.53% -9 1.19
1.C3C .29 3.70 ~.LES ~1.89 .65 6.6! w.2e .96
2.050 e .97 ~.0E+2 -1.89 T.6 /.22 Y.78 .68
3.0C0 “.62 6.5 L0165 2.3 8.79 10.6% %.81 .13
L.Q20 7.¢%0 8.¢a .Q737 2.5 9.9% 13.07 6.99 .58
%.C30 9.16 9.62 N0 -2.43 11.21 1%.%0 8.3 .69
€.0C0 11.08 10.9% .28l -2.89 12.6% t7.92 9.60 N:
7.000 12.79 2.7 213 -2.67 1v.5% c0.38 '0. T .83
8.02C 1.7 13. 3w 2770 -2.75 15. T c2.57 It.5 .67
3.020 16.12 1%.55 .33¢8 -2.82 17.33 24.8: 12.80 .76
13.CC0 17.68 19.4%2 LY -3.0 18.19 6 b 12,92 .13
1:.000 18.97 i5.€8 . 36ES L -] 18.07 27.67 13.3 .69
12.000 20.03 15.33 3798 -2.9 17.23 271 79 12.99 .62
13.000 20.02 13.73 L3731 -2.9%8 15.1% 26.36 1191 R ]
tv. 000 13.%0 11.49 L3674 -1.97 2.5 3.3 9.5%0 k2]
\5.000 16.61 9.55 .3483 -1.88 10.66 20.%0 8.22 .36
16.000 1%, 07 8.02 J3eue -1.% 8.62 17.01 7.05 .33
17.000 11.%3 6.88 3091 -1.66 7.13 1%.06 5.12 5
18 o0 8.70 6.01 8w 1. N 5.61 10.93 5.1% .65
12.0G0 6.45 8.4y 2760 -1.7 “.62 8.70 ‘.8 1.00
20.000 4.8 35.23 .21E9 -3.93 3.96 7.39 3.9 1.07
21,000 3.83 5.4Q LT -2.02 3.55 6.02 3.79 .92
2¢.C00 1.51 5.92 L1169 -Q.0 3.8 6.90 w. 00 }.%5
23.000 3.66 6.40 .17e3 -1.87 3.19 7.09 v.12 1.23
2w . 050 3.97 7.21 1677 -1.37 3.20 7.60 4.61 1.06
24.000 “.86 7.9% 2061 ~.99 3.33 8.46 5.21 1.3
<6, 0C0 5.95 49.07 .3901 -.6% 3.29 9.46 6.31 1.08
27.000 7.08 10.64 ALY -6 3.53 10.89 7.%8 1.09
20 G50 9.03 1e.20 4895 -. 5 .01 13.02 8.78 .99
29.030 10.72 13.30 .5287 - “. 3y 1w %) 10.00 1.0t
30.03G 12.72 1w, 37 LSuES -.23 “.13 16.23% 11.30 .96
32.0C0 e0.05 15.9% .5868 1.9 5.63 21.7 e IS
3,000 cY.ui 17.33 5528 2.79 6.23 25.93 16.41 0
36.000 23.23 16.78 5218 3.65 T2 30 B2 16.3) .38
38.000 33.92 18.33 6655 2.5 1.3 35.1% 17.69 .30
408.¢30 37.7% 19.32 50w V.5 7.62 38.7 18§.92 .30
w2.000 “0.88 19.07 .52¢ee 1.9%7 710 4§.53 19.03 .16
4. CCO ©5.81 19.82 2% . 7.98 “6 .58 19. T .co
45.0Cc0 51.36 21.79 L1918 3.7 9.4% 5.3 21.e8 -.12
“8. 000 55.88 23.62 . 398w 6.67 1.3 57.3% 23.86 -.03
50.220 60.82 e6.09 L3977 8.5 13.w2 62.61 26.63 -.07
5. .000 63.97 7. SeHwd 8.73 15, 1w 66.21 271. 7 -.08
54000 65.87 27.58 .39%8 8.9 1v.6% €8.88 27.93 -.20
S56.000 67.78 ?6.63 L3188 7.4 1v.36 69.68 26.6) -.37
58 .0C0 65.33 6.2 8997 “.33 16.48 68 .54 26.08 -.3%
69.0C9 59.97 7. v .383e V.08 18.31 62.91 26.31 -.23
62.000 %3.65 27.63 5CE3 .58 21.46 63.43 27.35 .00
G« 0CJ 59.70 27.12 .66 -3.02 18.%7 59.46 26. 14 .50
66.003 .S 27.08 677 ~3.28 °6.06 €1.06 25.27 .10
68.00¢C .66 26.09 =110 .51 23.9%9 60.08 2. uy .00
70.C00 53.¢€2 ©3.0u4 .8227 -2. D% 23.95 53.1% 21.10 .5)
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Byl
813,
a12.
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792,

77
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73,
669.
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0.
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100.
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97.
91,
69.
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3.
36.
36.
3.




TABLE I-12. WIND STATISTICAL PARAMETERS

STATION = 723930

VANDENBERD AF B

P4 MEAN V S.0. vV RIU. V)
o} [ 741 M/S
.00 “? e.70 -.5C06
1.000 -] v.3 -, 195
2.Cc20 3.07 5.64 -.Céul
3.000 5.70 .22 L0108
“. 000 8.28 9.08 LC2uS
5.000 10.%3 10.% .08%5
6.0C0 12.48 11.97 L1528
7.C00 1,38 13.46 215
8.000 16.19 14.98 .26%0
9.000 17.83 16.06 313
10.030 19.%9 16.67 .I4€9
11.030 20.87 16.62 .33%8
12.C00 21.83 15.39 .3053
13.000 21.46 13.56 i1}
1%.000 20.02 11.53 . 3«66
15.000 17.69 9.7 -3318
16.30C 15.03 8.16 L3571
17.030 12.30 7.06 3608
18.03%0 9.23 6.12 .373)
19.000 6.38 5. T .302%
£0.000 .08 5.53 .3206
21.070 2.u0 5.73 256
22.020 1.29 6.67 Q6
23.0°0 .57 7.28 2333
o 030 .Cv 7.84 2537
€9.39%0 .29 8.9 .3017
£6.000 .88 10.42 .3533
27.000 2.38 12.18 .3958
$8.000 3.62 13.99 .~837
29.002 5.83 15.%3 .59
30.000 8.38 16.91 5403
32.08) 12.87 21.23 L6253
3.020 ©0.56 &.50 .6840
%6.620 28.66 05T L7300
38.020 37.02 26. M 6913
“0.03¢0 “3.9% 26.37 .6860
“2.03¢C 50.11 e?7.07 .9720
4. 030 57.63 27.50 w16
46.030 €4.73 27.95 .3+51
we . Cc2c 7C.5t 28.% .37
53.600 73,9 23.6¢ Rk
5,020 75.62 30.96 .2607
. C00 T7.17 .75 SO
%6.030 76.83 31.51 L 19%
%8.000 708.38 31.6% 2Tl
60.6CO 75.9% 33.96 .3ne
6¢.030 3.1 31.37 L3101
6+.C00 72.C6 29.19 J533
66.000 62.46 35,01 BTl
68.100 69.20 31.20 0820
70.08G 68.%) .93 .3170
N . . -

DECEMBER

MEAN v S.D. v MANNS S.0. w5

™M/S )‘./S /S [ 1Y
-1.11 3.09 3.%C 2.3
-2.2 7.20 7.3 w.73
-3.01 8.20 .36 5.47
-3.81 9.9 11.81 6.77
LY 11.16 1.83 9.6
-u.%7 12.%2 17.23 9.92
-%.86 1°.10 19.8% 11.28
-5.32 15.81 22.48 12.60
-5.55 17.13 v .83 13.92
-5.73 18.C1 26 .84 te. %
-5.98 8. ey b+ 19.00
-5.98 18.C0 29.29 lw.%9
-5.46 16.76 28.87 13.80
-4, 52 1.% 26.90 12.40
-3.53 12N Fa L] 10.59
-3.0% 10.%2 2.0 8.7
-2.7 8.99 19.0% 7.38
-2.57 1.9% tu .96 6.39
-2.39 6.C3 11.60 5.8
-2.61 “.09 .01 .0
-2.70 3.9 7.19 “.29
-2.80 3.66 6.60 ¥.0v
-2.66 3 7.0% v.21
-2.%0 3.6% 7.3 vw. 1)
-2.66 3.%9 7.97 w w2
-2.53 3.9 8.6% $.03
-2.%0 LN 9.65 6.%0
-2.28 .92 11.06 7.81
2.2 5.48 12.33 9.03
-2.%9 6. 1% 1v. .46 10.3
-2.64 7.07 16.6% 11.6M
2. 7.8 21 68 i%.00
-1.0% 8.8] 29.33 19.63
-.13 9.80 3%.73 17.3)

.07 10.53 «2.70 18.9%

.33 11.20 “p.78 19.29
3.3 1329 5%.02 0.0
6.39 1.22 62.63 19.6¢
9.57 16.10 70.0v 20.27
12.684 16.79 5. 21.70
1.t 18.13 T3, 2! 89
15w 19.46 al.11 25.93
15.11 18.%7 82.09 20.16 -
12.03 18.45 82 4 &3 86
11.2} 2t 12 82 31 30.62
8.85 o .06 8c.70 32.33
3.57 28.78 19.4% 31.26
9.03 22.48 7%.%3 30.26
6.6% ©3.39 13 3 3¢ 26
. C5 2%.% 73.7% 31.19
1.09 2%.67 3.3 2.
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STATION = 723930
MEAN U
/S

4

KM

-100
€39
.000
cco
200
020
0cd
000
.03
000
10.0600
11.000
12.020
13.000
1%.230
15.020
16.330
17.000
18.000
19.23¢C
20.03C
21.22¢2
72.6ud
#3.000
320
25.000
26.000
é7.020
£8.000
29.070
33.020
32.030
34.C00
365.000
:4.000
“C.030
w2 030
4. 002
wE. 000
“8.000
50.030
52.030
54.000
5.000
€8.020
63.000
62.090
64.000
66.000
68.0320
70.000

DD ON LW —

1.
.63
1.56
3.65
5.60
7.34
8.98
10.62
12.20
13.8¢
15.61
17,
18
18
17
14
114
9
5
3
1

~2.
2.
~2.
~e.
-2.
.05
.35
.75
.86

.7

-]

.53
.56
.30
.G
.0t
.02
.M
a2
AL
-]
.82

9
T
76
55
12

w7
61
03
-

-

19

.68
.13
B4
.80
.€8
.9
.08
.Co
.99
.00
.32
.92
L3

TABLE I-13. WIND STATISTICAL PARAMETERS

VANDENSBERG AFB
5.0. U R, VI
M/S
2.€0 -.5816
3.60 -.1568
4.7% -.1587
6.31 -.1216
7.9 -.0826
g.40 -.0235
10. 7 .0299
11.97 .0758
13.1% .1103
1v.17 L1570
1%.97 A
15.13 1701
19,54 L1538
12.93 .10
n.ee .oe8
9.63 L
8.5¢ 0077
7.7 -.0:9%
7.16 -.0386
[ Fe 3} -.C<29
6.\l ~.CED
6.51 -.0338
6.82 -.0651
7.3 ~.016%
8.0s 0272
8.93 .0691
9.98 .1ele
11.2% L1632
t2.%8 .20%8
14.00 2273
15.4% 2476
18.75 .2C+9
21.73 . 2H56
24.956 AT |
£8.50 .3100
31.46 .0%89
3v.23 L5l
37.848 ev3
40.70 .2515
43.40 L2847
45.55 2762
46. 8« 2730
“8.28 .2859
50.13 .2636
50.08 €656
51.93 2983
54.20 .18%6
53.84 53
52.06 MY ]
49.61 -.0077
“5.89 -.0695

e T R S PR S

ANNUAL

MEAN V S.0.V MEANWS S.D. WS SKEW WS NOPS

M/S M/S M/S M/S
-1.93 2.90 31.57 2.64 1.0v =
-2.41 5.7 6.11 31.89 1.1 9990.
-1.99 6.62 7.18 4.60 t.01 10225,
-1.7 1.7 9.03 5.9 1.08 1C236.
-1.66 8.9 11.12 7.33 1.07 10061 .
-1.46 9.97 13.C0 8.6 1.06 1ue6e.
-1.40 1.21 15.01 9.% 1.03 10245,
-1.43 1e.59 17.13 11.09 1.00 1C23L.
-1.38 13.85 19.22 12.10 .95 16191,
-1.22 15.01 21.3% 12.687 .87 101%0.
-1.02 15.83 23.2% 13.39 .80 10107.
-.58 15.96 a2 13.26 .68 10016,
.3 iS.12 o .91 1.7 .66 GSYH .
.83 13,4y 23. 7% 11.39 .57 3921 .
1.1% 11.7 21w 9.9 .53 G363,
.96 9.wT ie.a? 8.53 .53 [N
.61 7.6 ‘v .80 7.53 .62 972%.
L 6.11 11.6% 6.56 7R 9429,
-.23 .87 8.998 5.4 1.Cv 939,
-.55 3.9 7.2+ “. B 1.19 93k,
-.76 .y 6.92 3.67 1.2 99,
-.91 3.09 6.32 3.61 1.03 ai3te.
-1.0% e.93 6.69 I .95 8e%! .
-1.02 2.7 7.16 «.03 .8y 8703,
-9 .89 7.80 “. % .15 8570.
-.85 2.9 8.47 4. ) .80 B6.6.
-.78 3.09 9.26 5.5 .87 8400.
-.68 3.3 10.23 6.17 .93 7706,
-.66 3.79 11.33 6.73 1.09 €845,
-.58 4.0 12.93 7.34 1.2% 62C8.
-.% .40 13.7 8.33 1.33 5953,
.n %5.00 16.64 1C.20 .92 1682.
1.23 5.7 19.58 1e.00 .91 1684
1.02 6.32 .62 1.0 .M 1693,
.56 7.03 £5.82 16. 1% STe 1703.
.18 7.7 2 .56 17.% .66 1707.
1.0 8.87 31.30 18.69 .57 17C6.
2.89 10.C0 3v.70 19.87 .52 1706.
S.12 11.07 38.16 21.53 .59 170%.
6.76 11.W0 «0.97 ee.gr .61 1700.
T. ™ 12.03 w3. [2 4. . Bl 1689.
8.0% 12.3 44,38 25.1% .61 1660.
8. 12.46 “5.88 e5.7% .63 1611.
7.%8 12.52 w73 26.27 .51 1540,
6.51 13.80 w8.6@ <6. M Lk} 1357,
5.53 15.53 53.18 e7.87 .50 380.
5.6 16.00 51.61 28.66 .36 66% .
5.86 15.03 %0.8%5 30.10 .53 558.
“.29 16.46 “9.69 30.80 - 540.
Q.5 17.2% 47.¢e2 31.289 - 526.
.33 17.7 Wy .62 29.8" .17 503.

69
T




"9 9f ‘9% 8 - 6509 €nLd’ 20 20 86222 22 - +100° GLeld” L1 T
68 68 6% 89" - G330° 663" £3°! S5 hi 86122 66° €959° £630° it -]
“in “in L) Lo’ - 97430° 03 £nl |22 €8 v £5° =fsion oz 02299
LN Ln A ng' - ~30° 96831 L £0° 11 65 (2 85" LL09” [ IR cce -9
te 1) 1 ea’~ Lhor ehlie’ LS’ Lo £f 62 9t w600 LI clo' 9 '
16 ‘€6 16 60"~ £L10° 0682 223 L 6 HRE=4 e ELIC’ £822° oLc 03
gl o2t ‘g2t g1~ 6120’ 6hli’ J0° €~'3 L9 E52 e 9910° [ = 02C BS
Ténl ‘gnl ir-L) 05"~ CE2Q” €33%" 9%’ B899 Cg G S0 - S120° £5007 oistolns 1
L1 “Lnt L} QL 9310’ L33 £ - €5°6G 2t Le? £€° - 720" 6109n° 000" »G
N-L1} ‘06! N:LY) 66"~ (AL 1503° £0° - 923 g b2 £6°- E£SE0° CBES” coo s
N:LN “Lhl ‘Bl 28’ ~ Lol 0.2l [ th'g €L "G’ - 8En3° £SLL 023705
M -LH LY -1y 60 1~ ©850° it QL In'L 0L 632 €5 - £62%0° SE0G " 323 '8
“6nl L3 E-LY 20° - 63L0° [V ¥R 91 - £6°'8 932 69" - 9£9C" L6321 COC 9n
06! ‘6l "0st [N w260 " 0L61°2 18- £6°5 16252 6L - 25L0" 82391 0CO &%
06! T1Gt ‘051 e 2011’ 06052 Qg - &80t S8 (S GL - oLBS” GEnl 2 0C0 2w
‘061 TGt oS! %0~ f£o81° 0Bl g nlt- 1701 6l 152 63 - hIED” nilae 0C3 0O»
0%t TGl "6t St~ 0002" 082S 3% 1c° 01 Gl '9n2 28 - [=°Tol £6.9°¢ oo et
‘oSt Tigl? ‘06! [ feLe” oLt 6! £6°'8 83°Cn2 61" £5et” C2o8 » [slsiely: 3
TGt - ‘oS! Q2 - 8Ly’ L2376 o 6L°9 5582 G&’ 9EG1” QEnn'g 030"~
LY L} ‘Gnl 62 - LY olas gl in £9°s G 'Cie e’ GnGl " 18039 000 't
‘ELn “ELn g TA 06 - [ 1L 0357 Ll Se” 2 2389 g8t 61"~ £n62° 09511 00C ' Cg
N3-L ‘§8h ‘§8h 9t - faan’ 00312 9t u'c Vi ea2 £2°- 162¢° 0Gen"g1 cio 62
‘809 ‘804 ‘80% L1 LGN 0C63' w2 10°- = w3022 ee’ - 21k 0914951 cac-ae
= TaG ‘nG% Le’ - gaLn’ 00Rs 82 62~ &L s2'6le a2 - S0O%" c.g2°81 ooc L2
‘£0L “£0L ‘£0L = 9t1e’ 00z3°wf 0w~ 38 ¥ eo'ela g2 - 82’ 0gCE-te 00092
“aiL ‘il ‘wiL 61" - 1165° 006768 - %5°E 16912 82 - GG9n" CE38 2 000°Ge
“wiL LT3 "Nl 19°- 80+3° 036430 WG' =~ %'t L9-sie 0g°- [S:C CLBR €2 002"~
*S09 *909 ‘909 ta’ gL’ 0382°65 8w -~ g oonie 61"~ 052G° GEg0 »f  QCC %
1) ‘619 ‘$18 £ 8286° 0211°69 9w~ e In'gle hl- 1855° coes'eg  0dCc'ee
‘059 ‘0L9 ‘0£9 81"’ o6l1g- 1t 0013°9L 16~ 6n't 60" 21 &0°- £LEG7 07%.°9n 000" (2 o
'e8L ‘oBL ‘eBL L2’ ogeL" | 00306 [ s°'f e gle 1 1097 0L:6°%5  DDD D2 ~
‘08 ‘eca rao8 e’ 06092 000% (01 187~ e’'s §h'602 £0° 00C8° 0CES'»9  COO0'6!
"LeB ‘La8 g} &g 068%°'¢ 0305°921 81~ L0 & £h'802 Lo Ch10" § Gh0B6'GL 000 B1
1) 1] 1) (>3 061L ' n 000%°Bh! WO'~ 22 h Ln'802 €2 029E° 1 C5EE 68  CCO"¢L1
'G%8 458 ‘958 £2° 0618°6 0008 wLl WO - 9i'n %602 22 ©103°1 0001°301 00C" 9!
‘848 ) ‘858 o2 0258°9 000%"§02 59 - [7: 381 €8l 22’ ehng "2 QOLn g2l 0CO0°G!
i ‘w38 58 ‘w38 o2’ 0g9:°8 00057912 12"~ e ] sGete a2’ {600°¢ 0060 «nl 000wt
K ‘s ‘a8 ‘eLs 1 ooLo- 1t 0002°9L2 61 - gn’s fh wie £1° 0208 ¢ 0098 €9t 000U ')
: ‘9.8 ‘L8 74 ] Lh' - 00L& 2! 000n"228 9»° Gh'G g£1°612 a0 00EL" n Q3%6 661 00C 2!
‘ ‘8.8 ‘BLB ‘aLe 62° 1~ 0083° 0! ccolraLe oL Lo} 60812 L1 9629°'Ss 003L°2E2 00011
‘088 088 ‘088 6Lt~ C206°L 00G3 22% 2’ oL'¢ €9°¢ga2 oE~ 2%01°9 00Ln {2 CCO O
‘088 ‘088 ‘088 £6°1- 0§9C°9 0003°GLh 60 - 02 % 6e°Cke b2 LI SLnl’9 00251t 000°6
] ‘168 '£88 ‘£688 |- TR 0GI1E°9 00027286 N2 - 167 & €5°622 £6°~ £596°9 00:5°%2¢ C00'8
‘ '£68 '§88 ‘£88 9t - Chin'g 0302'¢6% Bf - L9°n 22 ene Go - €820 L 00eg"6in CIC°L
‘' ~88 “+88 ‘88 82 - 01Ce'S CCl7E3% &6 - L' e %5~ 640 0Z1iCan CCO'9 i
‘w88 ‘88 “~ge 2’ 0£s6°9 SQ~"etl 637 - 'n gL 032 cs - %2689 CGL~ 8% 0CC'G i
“~g8 89 “n88 96" 0932°8 €ICZ 218 63 - QL& eh L3 6N~ Lan'g CCiE 829 0C2'w .
{ °~g8 ‘v88 ] 15°1 00L0° 11 CCO0% 106 1L°- 5 h - 32, L LA 69%°G 02/ LCL 0Ld'g ._.
. -] -] LN 000G° 1 0007371031 0f - a2's 05°'8L2 16"~ 1£22°6 0CE6-Cco8 ceote
‘w88 ‘+68 “~88 80" - o2 at SC0C 1N G2 £2°% L0182 €37~ 1019w 001g"&ZE 033°1 |
“L98 L38 ‘L8 a2 Q058" 12  0ClJ 622t el 5 h [ hL~ (UL COCL 8201 cots i
" weB ] ‘w8 he* 0C99°22 022)'2~2l 6T L9°h €L -82 - nf G n 0lls 818! Cco
£W/O £W/0 » 033 * o0 B : 2 [Fe}
Q SaoN 4 SB8ON d S80N 0 M5 0 "a's G NYT3 1 n3AS 1°'Cs5 LAY d M6 d ‘G'S d Nv s 2
84Y SHIENICNVA 0L6E2L = NCILIV.S !
AdVANV( .
» SYALIWVYUVA TVILLSILVLS DINVNAQOWEAHL "1-11 3T14VL :
[l
p




‘Gl w2 ‘@l e’ &Y ceLd Y- 6~ 6 E» 222 ‘o GE D 50837 0Co- 2L
Tig Y Y 96" n820° et €3 82 2! K 372 I Sy, 6307 0oC 89
s “1g ‘1g o’ 29%.3° HEW o il 6 G, Ti2 g Rl £262° 0cc 99
‘9t ‘8t "ot €0 - [CIsie et Se” £193'8 i3 i1sd (1Y BLL)” L2l 000 3
2% g 2] £0° olty G 22 €8 In € "ol (%™ (S oIl 208°C9
) 68 ] 60° X910 £rw ~0 t~ 8 (VIR P33 LE2 uGie” €009
tetl ‘Ll ‘el a1 Qi2c” iUt - 6 9 11762 ey’ B9 cie2’ cul'es
‘8l el ‘82l L= 9323 Qe hin’ a0 - 16°'G £5 .02 e sl SuRk’ 0325
‘agl 6£! “hgt L3 GEf0° 1v§9° | -4 s G [ vl gl g €33 =5
“LES L} ‘L8l ot - 650" 6L.8° Lo’ - 629 gl Ll S il 62:9 cLl 2s
LY ‘ont LYY 8% - £3C° Ci30°t Gt - €~ 3 € 2% [ R el 8oL’ 22 (%
LY LY LY (9 - £9350° gigg ! 2C - 89 18 + 2 Ji- G6nC - 8.2C 1 L33 8%
Ting ‘gthl LY g - 1907 Cine ' | i’ ic'tL g s [ L Gl jedojompe L}
LY -1 Y “inl 4 G8L0° 0% 2 He (S 80 %2 82 - L6537 G-t ot L]
-4 ¥ “Gnl ‘2wl L9 - iSC1” g .62 8l - ~8 8 62 T 1é - t£L9D 86t 2 S0 en
=L} =LY ‘enl (e - 9Nt [o{ 3000 5 - 36 £6 662 gt~ SLECT 05382 0237 0&
Tonl “Lat ‘enl | T-Ad XN61 002 & Sl - 3 8 2902 c2 (73000 Lo § ot et
tiag ‘ust LY 1" wf 32" 0430 ¢ w - 0L LS v 6s- tegt i6 » cee g
‘o=t LY LY 02’ [ 03X 6 g - [3] 8 c£2 v cet” 2n0G3 003
‘6fl “Ghl ‘el 12 6138 clec ! 10" - 1 & 0w cte £5° L Z«:9°8 005°2%
LY AL ‘1w et £E58° €l L! g*' - GE 'L QL w22 ce’ £L9e° JR. "R ) 030°0%
‘gon ‘0agh ‘02N e ~83L " Ci6 C2 6n - g 637202 82 Loi= (% Cat gt Gl0°62
L LT ‘Ghn a0° 602n" 0L w2 09" - a8l't o it 92 €nit” 0589 Gl 06082
L B L] 1Y L L LY 0C*h '8 oL’ - 2t 67 6 L [T I cate at 20 2
it ‘69 KT [N 9034 020~ 92 - wl g 88 12 L Q30 scee 1 030°92
Taeg L] LU 80" LG’ 0l66°6f 91" - 8C ¢ 29°3912 €€ 192w’ €938 '~ 000 &2
‘099 ‘099 ‘099 ce - aI%g" OC00 Lt £0° €0t e Gi2 8g’ cEen’ coLd 62 000 =2
19% "£9% ‘£95 - 288’ 0C62°5S 10° - ft 2 we nie ot P2 L 0000 & 000 €2
LY NG L2 el - og10°t 0Ci0°63  £0°- £a'2 82t s0° LrES” 05¢8°6€ 0CO0 22
‘68% ‘6B8% 68% 62"~ 08%f ! acaL 9L 9% 0r"2 81212 w ~oF £a2L°9% 00012 —_
‘Sl “ell "GaL g2~ oeeL i 0Cs9°06  60° £3'¢ 86 012 60 - 6L’ CG88° &G 000 02 ~
gL “1EL YA N 0152 0001 L0l &1~ £ 8L 602 oe - £098° 098%°'%9 00061
‘6fL ‘6EL ‘6£L Ly 0£95°¢ 0C0G 921 we'- 18°¢ 96 802 12 - 0860 " 1 oniB'SL  000°'8!
LR cinl LA Ly’ 0829 % 0C0S 8kl 22 - 16°¢€ wl6c2 L= 162 1 OnLl 68  000° L1
‘NGl “HeL ‘HSL -1 ott9's 0509°€L! &1~ 9L'E £n 012 1-- 6698 1 00£8° %01 00D°9!
"Cal ‘oL ‘8L t cotg’9 0C06 102 10 - 68§ Bn-212 - 0W3E 2 c0L0°g21 000Gt
‘6L ‘66l ‘6GL ot csge L 000n " hE2 62 - 29°¢ 85 nte 00" f£LL6°2 0028 "Hhl 000 wi
“L9L ‘LSl ‘L9L 12 £279°6 000f '§.2 6% - nl's c9-Gte - 6905 € 0C0°E9l  00G !
1A ‘eLL ‘eLL gn’ - 00ui 2t 0COn 02t Ln 2’3 en‘gie Gl - B6GEE » 02f6°L61 000" 21
L wi Ll g t- 6000 1! C00l icE »8° Sl Lh e [+ LIS 008s " 1g2 000 1)
"6LL ‘6L *6LL - 02258 0C02 22h £9° 68°¢ 8222 [: LA "I S 001202 oro-9atl
:TA ‘08L *0AL SL - ogig9 000L GLh 60" [ 3RS 00°0g2 £9° - 21529 00SJ " wIE 002°6
' “18L ‘18 es - 0620°'5 0008°'2EG Sw' - £ n €682 - £L69°9 0092 §9® 000°'8
‘E£8L 8 1:12 112 L~ 0881°G 0001 w66 1L - L] Sl G2 69" - eLn’9 03:8 6ln 000 L
‘s 0L “w8L “HaL 0g- UnGLG 0000 193 «8'- Gn K 0L 262 L3 - €a3iG'9 03.% 6.5 000'9
1:'2 ‘£8L ‘g8l LIS CYnn'9 CCCL LEL w8 - 9w s ST £9° - L2l 9 CC"tHe 0C0°G
51:78 ‘8L ‘£8L L’ 0026 L CClo g1 2L - 82" n L a3 - L3N €2+ 133 000'w
tn8L “e8L "hgL BL’ Cb+6°6 T %106 60" - =L 26 I w3 - NG 0Li2°:0L CO0'E
' Te8L “w8L ot 0Cco0 gl *2031 60 - £L°h 88 LLe 8’ - cEIB N Caf 008 0002
“WBL ‘WBL ‘hBL 82’ - 005¢ 91 2ttt Bg” 3L°h 63232 83 - [E=BCNY CC68 136 0001
RT3 173 ‘L £l 008g "81 ‘8cet el %'t 19" ~82 crot- Gl s C20y 8331 Q00
"E9L ‘€9 £9L et 008961  0GCC In2T nl” Ci» €6 *82 L0 1- LHECA ©C0L 8101 0C0°
1Y 1aY) £-:0 A 033 %X G630 23] a- [ ]
0 SBO0N 1 SBON d SBON a M3 Qg 'g’s G NY 1 M3IXS L Qs LAY d ™IS d U9 o NY 3 b4
a:v CMIANITNYA CL€SEL = NOILIVLS

Advddad

SUALTWVYVYI TVILLSILVLIS DINVNAJOWYIHHL "C-11 118V1




‘e 12
‘he ‘a2
el 1=
13 Y
) ‘16
‘9 )
‘66 "96
‘et ‘Lot
01t ‘80t
£ ‘Gl
‘el ‘9t
‘g 1R
‘9t ‘gl
) L
‘91! ‘611
‘ot ‘61
‘911 ‘6h
‘et 18
‘el 61l
B3k ‘61t
‘£ ‘£2%
31 11
639 ‘609
LY L LTA
ThSL 1A
‘GSL Q9L
‘893 %9
‘L9 ‘aLs
‘689 ‘6689
1) ‘e
gL 1
‘LS8 LS8
-] -}
‘08 "oL8
‘a8 r=12: )
‘L8 -a-)
‘6.8 ‘6L8
‘088 " 088
‘'£88 ‘te8
“w88 ‘88
' wg8 88
' ofB ‘GR8
‘9em 988
‘088 ‘988
-9g8 ‘989
‘968 ‘968
‘Le8 s}
‘Le8 “LB9
‘608 ]
‘698 ‘698
‘L8 ]

9 S8ON 1 S8ON

12 g8t gn30" $280" Gn - %0 Gl L g2 22 0200" n§50° 000 Cc
“we 95° L500" £831" 23 &8 0t 6~ 252 991 9n30" 2.9 02589 i
‘g2 29" ~530° GLEl- 6071 28 Ce 1@ Ga'i w.LO" 960" 50 99
‘5 w LL00° giar- L1t 8L £3 9% 8371 2Ly ~g21" 560 ny
16 6% Q010" nhge” o e 9Ny EL GE2a FIRIR 000°29
‘63 ng - gnig” girg- Lo - XL ERZA 19 0% 10 s 520703 _
66 e - 2610° 9EE- 83 - £y 080 % L510° HES £93°8% '
g0t 81 - 6£23° 5036° - 29 18702 Law 2 655" 000795 i
ovl 20 - S0£0° 8T+3° Lo - 0°6 %232 BE” £923° £Gin 000" " |
g1l 22 1c£0° 1% g2 - L B ra2 mE 0150 £L29° 00026 :
1 8’ owno° 0850 § ~ - £8°6 16°632  HL- 850" £008" 000 06 _
‘g1t s wGS0° c195° 1 61 (- c8's 5592 15" £960° 98£0° 1 300°En '
‘g1l £%° 6690° 0£3L° 1 o1 - 65 £6°092  0G° 6550° GLEL 1 900 9
gt LS 8980" o662 2 9l sl'g w292~ w3.0° S 03C " wh
911 15 AR 0970°§ " 229 01652 2% 058C° gin2'2  ouoawm
‘91 6L° 291" 0£30°'n  6E° £1°9 Wi e SE01" £516°2 000 0w
‘gl 62" 951" 0% ‘% 10 619 Li'gn2 08" fga1” 6L13°€  JCO'ef
et i€ gala: 6231'L 00 69°9 o we2 19 oSl (810°S  000°9%
‘g1 o%° Leg2" 0963'6 29 29 woefe 29 onLl” 2619°9 000 %
‘gt 12 fLee” 00S1 €1 6L ¥ N Bl w2 63 £L61° 6278°'8 000"
£ S0’ - "G0g " o0Le Ll 2§° 1w 5L o 0232 0GZL Il 00D OF
€56 00" 692¢° 0090° 12 19 06§ %e22  Ll” aLLe’ 0029°€l  000°6e
‘294 20" 108" 0CoL %2 6§ £6°€ 62°£22  SI° B2 02£8°G!  002°82
'609 no- IneE” 0030°62 LW g gnlee 2l w9lg" 05€8°81  000°L2
“hnl, £1°- 6614° 0080 hE 1" £8°2 1.'gl2 80 SEvE " O06% 12 000°9R2
“HGL €1 - 9194° 00%0 0h (2 99°2 92812 (0° £69¢° 0920°62  000°62
§9¢L g2 - GevG” 000 Lh 22 65'¢ 86912  ~0° £56€° 0D0E£°62 000 W2
‘859 0 L169° 002£°6 D02'- £6°2 ga'st2  oOt- LBER 082" wg  000°£2
‘2L9 L1~ wi68" N %G 2 LI - £28n" 0hE0°0n  000°22
'689 hi- 06%1°1 0018°9L 90 - 052 %'gle €0~ £LES 02L6°9n 000" 12
"8£8 EON 02%G" | 0019706 &2 - £0°2 e g1 9809° 0s2l°ss  006°02 Ry
"£8 o1- 0£0°2  0008°901 #2°- 282 #0112 B1'- osaL" C2!L°%3 000°6!
LS8 g2 0158°2  0000°92% 1f°- 61°'¢ g2:c1e  wi°- £506° 0100°9L  000°8t
658 12 026L°E  0000°8h1 12 - BL'g 2012 o1°- 68911 021€°68 000" LI
‘0L8 1k 092L°%  COOL'SLT wi°- e8¢ g2'112 e0'- G251 C016°w01 000°91
-] 21 CBOL'S 000N 102 hi - 8g € 66'212  £€0°- 0861 0001 "£21 000 Gl
"6LE 12 0812°L 0002 WE2 Lh'- Ga'g 09°w12  GO'- 1125°2  OGEE whl 000 w1
‘6.8 og” 00In'01  000L'§L2 0G'~- 82'G g£'gle 90°- 0L22°€  00m0°631 000°€!
‘088 65 - 009%'2! 000G 02 LE" 2n'g %ggle £ LL21°w  0CSE'LB! 00021
‘€68 TR 0Cn0 11 0CCE OLE 267 2 §6°L12 62 - £550°S  00L5°1£2 020711
‘88 £9°1- 083L°8  0COG i2n €2 2w g 62°€22  Gh'- 62£8°S  C02!°9L2 000°0t
*+g8 (81~ 066%°3 €036 wLh GO - 69°¢ g2-0ge2 09 - 1E%€°9  D0BYEIL 0J0°6
‘588 %2 1~ OnhI'G 0000256 SE°- et m ILLge 69~ £59°9  00:0°f£9% 0C2'8
-9e0 9n’ - 08i6°%  000f €£6G &L'- hh 262 e - 8569°3  008L'Ciw C00'L
) nic- 6059'S  C5J0°039 w8'- Y €2°262  OL'- 282L'9  ulfe L% CCO0'9
'988 8" 0L0L°9  OCof QiL 99 - " n wlCsc 19°- 8306°39  00CI'¢v% 003'6
‘528 99" cann'8  00%i°2:8 8L - £5° % 8L 32 7 - £651°9  CCEE 229 090" w
‘188 65" 033311 0006°1C6 95 - - w2 % - ©55%°G  CU2S° 9 230°€
‘188 22 00261 000D 1001 G2°- 823 %L i9°- 813 h  QOEWEEL 0°0°2
"¢68 1€~ 008581 00001111 1§ nl'g 19°282 2L - 6lE2'%n  0036°206 0001
‘698 n- 00mi‘Ll  C£O0D°L22% £1° 09§ v w82 fL- SL10°%  000L°GGO! 00%
‘Lhg £ 0031°81 0000 0%l £1° 2Lg 8.8 fL- 6260°%n  0305°L101 000"
£H/0 K/ % 013 % 33 8l 8 WA
dSBON OMIDS 0 °GS QNI I MINS 1 CS LN dRIB d°0S dNM z
84Y OUIBNIONYA 0LEL2L » NOIIVIS

HNVIA

SATLINVIVA TYIILSILVLS DINVNAGOWAAHL €11 119V




‘g2l
“£et

‘ngg

"T6L
‘819
‘a8
‘6'8
‘2|

‘8N
‘87
T158
‘018
‘258
21}
21}
21
T1£8

*608

Q S80N

g

hREY-)
‘058
‘et8
-1
‘exg
r-1
‘118

“6C8

1 S8ON

ot 6%°
Y 0
e 81
‘8L ce’
‘8w &9’
6L 69’
‘L0l -
e Ls -
0ct a2’
€21 80" -
£al 13
‘wel e~
w2l [+ S
‘wet LA
“wel LE -
‘w2t 20"
‘gel 61°
ect 9%
-4t 1%°
‘get £
‘00% 60"
‘306 oe”
) 6d°
NS 90’
2L 60 -
6lL &0
169 [
‘029 9
‘L9 19°
‘e Gt
‘9LL 90’
‘el ex’
‘£6L 2%’
€L (A
‘ale 22’
‘818 &0’
‘618 1y
*228 80" -
‘928 &0 -
‘928 19°1-
‘828 w0 2-
‘808 61~
‘828 61°1-
‘1§8 8l -
‘0t8 8’
e1:) 6’
1) 26’
‘28 £9°
‘ee8 02’
tig8 ee’ -
‘638 80"~
‘608 [1s IS
d SBON a NS

LT eIl
530
0.CY°
0823°
9600
w210’
w319
85227
NGl
nCi
610"
LY
L%90°
E6LO”
LT
acat”
8L’
£§622°
6L’
2062
L8’
621"
QnIE”
fELT”
Tl
hiLh'
£0€S°
o689°
8c88”
a~€0 ¢
oLt 1
g6LL 1
ggis e
0962 ¢
0Ll w
0LEC"S

004821
559t
C.3'6!

0283791

0CcH 91
£W/0

g oS

oceo”
ELtL
LC%1°
*TEL”
Chte"
6t
onin’
“*.G
g
L8’
Chitt
Cain't
[4=23: ]
olcg 2
Sl g
CELl ' w
glan'g
Chiz L
C8c8 6
Cosg £1
e 8l
cocx 12
CCi6 we
claee
COLE &E
00€2 On
0Ce2 Lw
[+fs]= =]
00En"G9
BC+B " LL
0C’'8 C6
0206901
008 %21
00357 L1
00ce gLt
0006 102
03¢5 682
00cg "9Le
0o31°§2%
0CCT ILg
Core ien
30l wLs
€22 256
0Cow 166
0LCy ess
occe CeL
glce 18
CCCL €£B
C20° 666
02C0°83:t
€0Co - 39221
CCCoExct
£h:0
G NY M

ar-
£0°
e’
LN
60’
el
(A
10
69"

ct’
aL”
cE’
Ly
ca-
g2’

1 MIxS

T4V

I'ad
[™]
MmO OB IMMUMITO MMMV MP MM Y P Y Y NDOE0TRC -

»x 032
4 Q

Gl v
[N
O Ll
12 gad
S 152
[ 3o
oL L
noF a2
61 G x
£ B3
Cl w22
18 €32
92832
L
€ 162
a2
L8
LS 9=
e ST
L 3e2
£8 el
L2
L6
852
£6° 102
L1 G2
L9812
e~ 12
w0912
G ~12
rgte
L2
coete
GLotte
8l ¢cie
LN SF-]
P 394
£8 %12
Lowie
CG 62
95 -2
Yy ite
9!t
T
€6 +
02 132
L
Engl2
L's B2
Bl PR
G0
L6 w52
L ReIs]
{ Nv3I+

SWILTAVEV TVOILSILVLS DOINVNAGOWATH

d P

LR AR

fot -e o a0

wad

e
[P

50 16:9
[
... s
S- €5 L

3 - €3

(AN VI LA SN AR AR S RTo I ool Al 4

¢

d G5
BoY Taad¥ adevd

IS L IR IR

8Ll
Ca'8
£a00
c6!2
0LE6”
caLt
0662
CL0
€254
0263
oLoL”
prIi-y
c8an -
[ J2 %]
[
OLES
58
0I5%
oo
jologe 2
cs

(ol 3]
[ RN
[T

d Ny

0"&00‘\"\""\(\;-—-—-——-

a2t

£1

‘g1

:H
12

e

62
g
Cw
N
%S
%9
9L
68
%01
£2!
LY
£31
661
P2 4
tie
Sif
L 4

Bin

-1
A7)

223

coo’
€o0°
000"

oco

000

0

“Aamrevr@oo

oL

93

e9

jeie ]

2%

-2l * NOliviy

73

gy



ng

“La
6%
-5

LYY
Togd
N
“Esl
LT
LY
‘et
LY
TLnd
Tint

an!
‘gsi
‘Gni
“enl

CheG
108%
‘619

ool
w39
‘198
‘299
s

1)
‘o8

w8
‘eL8
‘98
‘6L8
* 188
‘188
“1e8
‘168

‘€68
‘068
068
‘068
‘068

‘068
‘658

Q S8ON

&3
bE
G

‘el
Texl
‘BE!L

821
Bel
-3
LY
16!
T1at
‘%!
"Gt
TGl
LY

Rt
8%
619
‘L
*29L

T169

us9
-
1!
‘ond

‘wB
‘%8
‘5.8
‘6.8

‘188
©189
'$88
‘688
068
' 068
' 068

088
‘658

1 SBON

“ng
9L
e
6k
e
18
‘nll
ot
Y
R
LT
“hai
‘ghi
Snl
TLht

‘enl

‘169

L9
‘B8
‘w8
‘8

LYa: |
‘GL8
‘9.8
‘6L8
‘188
‘189
188
'£689
‘w88
‘889
‘688
‘068
'068
068
060
‘888
‘088
‘658

19°
(o't
Bn°
18-
(49
Lo
10’
90-

£5°
e’
87
8h’
aL’
2
68’
58’
92’
e}’
90"
80"
Lo’

Qi

02’
£2°
€1
60"
Gl
1’

at-
oi -

661~
82 e-
08 2-
o6 1-

(o’ -
(2
£9°
69’
an’
e0°

157~

d S80N Q niIns

SYHLAWVIVd TVIILSILVLS OINVNAJOWYIHL "S- 1T4VL

600"
203"
nh3"
9920°
820"
8uto’
6210°
LS10°
88i0°
20"
1620°
2tE0"
82n0"
19500
Lo’
Lb
Seal”
£Gut°
2L91°’
2012’
eLLe”
L662"
L
LBLE”
L91%w"
LLLw’
w88
960L"°
8%68"
0931 °
[+ K8
0sED”
0L26”
osaL’
olgL”
CLng’

218t

0L9e”
0ee8’
ceew’
0e8L”
geLs’

0632

=LV
0293G°
0208’
0Lw8"
008N’
0058°
0019’
€039°
St

006g

POV IFPIOCDONN TN~ —~

- -
IR%C

€W/

g o

S

(o]
O
s 9]
[N I I W VI

0231101
cces £1

oooL i@
0CLE &2

00-8 04
0206 L~
00Z%' S5
00hn 99
aG6e 8L

0006 801

€9’
L9’

L M35

AVIA

A

o
© . . T .. . .
MMENIT 22 IMMMAMIMMMMAULUNAG ~UNLUNULMMMIMYMMI YT 20000 -

£’
% 030
i1 °0's

R "
107gte €gt [S/elely a- e CCo'aL
£ 702 o €707 €60 il o9
gn b <8’ 023 L3 03C 39
[ s’ [Adeh gcnl” GG0" 3
F e £6° 872" t€81° 0329
30 T2 g L6207 tend” Cag 23
€x 32 £0° G2i0” L C20'8%
8L 732 g1 £G10° €816 030" 95
18 532 £ 8:10° 10nG" L0 G
8n £32 £ w1307 [Ayvey 03 &%
oL e St €32C° L {23733
1L £2° 1107 CEST 0CC 5n
86°0L2 (- 2. 80" SESN L (30 9%
62892 (S 25-0" L3 1 €20 wn
6't32 Cw’ G540 1gin-2 CCGaw
£3 652 Bs’ 6lLe” gElVE elelsRgel
if % £9° geB” eCLd ' w cco 8t
98 9 an’ 631 £2E8°% 0Co 3t
9o BL° &Ll SLlC L 0C0 "~
L2rise LN weGl1” 1L18°6 cooet
Onige L9’ 6£62° 0eas -2t 023°0¢
LS 622 [ GC82” 0£CE " wl 00062
€L°Le2 (K 60ig” [ 20 ccl 82
96 G2 £ entg’ Gc%2 Bl cloLe
66t £l - 89" 0gcE22  €La'92
Gl 2ee ai- EGEL " 0SnC'32 CO0°5
Gf 022 a2 - [CLLLN C2lE 0f 000° w2
19°812 £0° B6Gn" CEOn'Se  000°t2
88°'sle £0° 885" 0-32 14 000" 22
Ig-ate aeg’ LEQ9” cgeg s 0OO 12
06gle 61~ ~giLs 0833°96 000 0¢
23-at12 £1°- 6%58° 0CEv"99  CO00°61
sL-tie 0" - 307! 00%6°tL Ccoo-al
6Ll 10"~ igigt 011s"16 OCO'Ll
oLt 10° 98,9 | CCS» L0t 000°91
e3-ele £0°- 0ged’e €0rd°92t co0'sl
Ea'gle £0°- wGa 2 CoIG Lnl CCC'wI
gngle 61"~ wOIE'E CCengLl 000°fl
85612 L w20 ooLt-go2 ccoet
69°Ce2 g’ - 6+£3 % CCin 72 oo 1y
gn" 22 18- GE8l'G OCaE .2 0In°01
10°6%22 e01- 1en's 0Cfl 02k 00 6
LT dne 80°1- wEG' S 00wl "69 0C0'8
Ce L% S0 1- B22%°S C0i9'¢2n 009°L
2l ea S0 1~ f£1Ln'G 005G w8 0009
£2°692 86" - 661°9 Co%3° 155 000G
8L 12 o8 - 9G3L "k 0Cc! 'S CCO'»
w32 eL’- GGl h 0086°80L QG0°'E
whfae oS - P-LTE IR 0035008 0QO00'2
Ge L8 e - €e~8°2 0010°206 ©002°1
5682 10" - B:18°¢2 Sl3°g00t 001
18°682 s0- cesg 2 CCOE G101 0CC*

% 030 B 84 WA
1 NY3H  d MG d ‘a’s d Ny3uW 4

84v JUIENIINYA

CEEZOL = NCGIIVIS

74



r
i
|

‘8t
R
‘22
‘t2
1Y
)

B¥

§

Q SBON

FEBELESXRKAR

Tite

1 SBON

‘61 0% -
‘82 1w
-4 a8’
2 99°
1Y [
1 n
YA L
€6 -
‘86 LV
L Qn' -
til £0° -
Sl 2=
‘gl €0°-
‘g1t £0°
Lt 20°
AR 20’ -
‘8l £2’
at [
E: 10 82’ -
‘8it 947
‘UGN 80"~
‘89n 20"
‘@36 80"~
699 cl -
ca9 at-
‘669 81" -
iy 3 e2 -
B33 &0
-1 £0°-
LTAS 60 -
grL e~
i 12 1£° -
R0 | F-
‘en 80" -
eLL el -
‘wiL 60" -
‘LLL L
‘eLL 6 -
{74 8% 1-
28l 00 2-
‘a8 19°1-
‘96¢L 6%~
89L o1 -
88L 81" -
‘e8L £0°
"C6L 2’
~eaL [t
"06L "y’
‘06L e
"68L es’
175 £9°~
‘GL 09~
d SBON a M5

0%’
GLol
1oge”
see’
8862
§51%°
GLLE
CLiIN
196w’
thig”
££09°
6nGL°
€86
0252°
053’
09aL”
099"
cese”
01s8g
ccee
0816
CEGw’
0235°
09%°
01%9°
0L66"
072%
0L.5
ol B
C8sC"
05%:
coa
00%e”
0CL9 i
0359°61
£W/9

a ‘a’s

~ O - -

mihu"»:rn"\mr.mr»

N -

cges
0061
0006
003E°

N~ o -

028%°
oci3”

08

ooat -

Co~s
gatL

n2oNe sorgrma— -~

F

L
(%
L9
6L

0081 %6

0005° 111
030t "2l
GC0%° 951
0005 £81
[olegt ST
€23 6%
CConeae
Sl E
€033 It
2093 ¢2n
CLan’
cLs>

)

[FTol
ol B
SilieeL
cicli w8
0l0% 836
gacaelny
eiilelad
€Iyt iedt
§£A4/0

G Nt

g

80" -

LK.
89" -
Cy -
[: 0o
€L

1 MIAS

ANAS

S

Lrals

Faks

0 .
8§38 3
Lt I I VO R el SO VI A LA LTS L ATIE R B SIS N BTN ¢ BV ECVIN & BORL VA

Co”

O

O 90 L L ey
: L

gn G2 >
80 1.2 in
Soen2 3’
S ix2 ég'l
€5 0 Sid
e 63
a8 I3 En
02 a2 €f
8L L5 EEN
9 .2 LE
we2 s’
L ER N
& 2 £
Ly i 8t
60 +32 61"
"B e
G e 61"
€F Je? al’
[FAPAN <2
g2 LI
Ltoese (-1
e i 83" -
L9 62 gt -
1C 12 £C°-
21622 90 -
g tee S0 -
ohted 90 -
08 62 1c’
68 L2 o -
9 512 10
10 w12 £ -
@611 el -
18602 02 -
LBuQ &2~
%632 L2 -
g6 Cte £2°-
£2°212 (<~
6 w12 G-
06l 05" -
86 w22 95 -
nl 2% 8L -
B 90" -
£ L0 =
|3 R £6° -
L . W2 ce -
LG el L
o 3.2 %9 -
9f ol 95 -
0 Lh -
we2 13 S
W il |-
€87 %32 027 -
» 2]
1 AV 3N od M3 Jd
REARE . { Nt

SA LT IWVAVA IVOLISHIVIS OTNVNAGOIWAIHE o1 H18VLE

NiauMmMy v 53232 3MMNUNY—~—

S
’

820 oL
02 89
[sJohomns 5}
0~
Ly ™
cCy Ll
260 8%
c00°9%
CCY w6
300 2%
iingG
" 207 uw
._ [N T}
t Tlliem
e 3 an
£ €C3 2w
. CcLe ot
T noe ¥
t CCC =y
36 000" 2¢
et [elolusty
“al 219 R
L 00082
6! 020 2
000 3R
2 00062
1€ 0C0°' w2
9t 000°'gQ
2w 00022
6n et
L& 000°Q2
9 €00 6!
6L o )
£6 000 (!
My 030 9!
621 000°6G)
291 CCTml
34| o |
602 Q0021
€2 0C0 1
282 CCo 0t
G C20°6
“E C0Co'8
8I% 000'L
¢3% C2C'9
A& L0Ce
23 0COw
02APliL 000°¢
ole| ica 0cote
0%+ 126 0C0°1
Clitladr oot
COCL .10 QCO-
a1 W
o Y 2

ToEE2L o NCLLIYLS




ot
Gf

Lt
nn
[
18

201
€01

‘adt
o
o
R

it
T
63
;T

L8
L9
"2
1Y)
Ting
048
Kds:
]
‘£~9
“nhd
-8
-l -]
L )
‘98
L8
‘o8
‘88
‘608

Q SBON

TGk

39
‘g

"8
o3}

“101

"9\
it
“nlt
10
AN
I
‘8t
L
Ay
‘8l
wgh
* L}

1959
el
‘gL

1% ]
ir=y:]
e
]
w8
“€%8
£n8
g
£+A
'5-8
‘Gn8
‘9.8
“LnB
“£%8
‘£18
‘608

1 SEN

0t (L 1600
‘St o%° 600"
ThE L8 =20
LE In [Slehiel
L LN g
6% 22’ £2:0
‘8 oL’ CGi0°
‘he ~3 0910°
‘46 [ 9610°
"0 £0° 652
‘£0i Ge” glg0”
Lot L GLed’
"8G 22’ £L80°
on o [N
‘ot 8n’ £CLO°
it 13 2n82’
i ~E 1git-
1y et 10t
Ly a1 - (-1
B3R Ll g fige’
‘hGn £0° - 693¢2°
‘96h 60"~ Q332°
T 02~ 6262°
‘98 13 Q91g”
‘GlIL 20~ £M5E°
‘et el 668 °
LS 20’ J65%°
ThBG (X SLWG’
'86% (A 0ce8”
20l a0 - 60287
fLL £0° 0CG0 't
‘£8L 30"~ 009t " 1
"68L 20 - 0686° L
‘96L 61 - [Spo - I
‘Le8 G5 - LELe't
‘Le8 L= {22}
2t8 ~8 - 0686w
2¢8 £4° - 0863 %
“1s8 86 - oles’'¢
el ] £8° - 0562
‘28 LG - C8s8 2
Ry ] Le - oLin’g
£A8 g1 - cige’'t
L) 20" - 0965°¢
] eg - Cgel s
‘SN8 80" - 08Il %
an8 S0 - 0ssl’s
"In8 Ly 0586
A £s’ 006L'8
€8 L9° 0091 #1
RY1:] £L - 0B et
‘608 62 - CO%GL ¢!
W0
d SH0N Q MG 0 'a's

S TLIINVAVA VOIS VIS OINVNAJOWAHHL L1118V ]

000f 666
[ofaleleRipieToR]
€203 602!
0000 w22l

0 NYM

-
98
iy

1 M3S

A1ar

S

HR.

L S TV VT P R i L N N

~oan

&8

[ VRV W W VW Ve

7

|3

CS”

Qi
e

d M35
B3V ZadGNIONYA

0£Ce 0B
CESD o6
coct " att
ooifet!
[VEeRe 2 R
CCin28!
jsfed= SRR P-4
ClsL Lne
CCaL 98
0nZ2 ceg
C0LO BLE
olllegem
CCH5 26k
ClBL 655
clle ge9
CLES wiL
0201 °+wC8
C205°¢05
00Co0-gCO!

ctlrglot

d NV 3t

[Jav iy
cad”
Cau’
oL

03"

€00
o107¢]
jolelel
CCo°
cCa”
onc”
ccs’
coa”
coo”
Quc”
oC
jslend
oco
goo-
cece’
el
GG9’
0Co”
cees
[efels)y
000"
0c0"
003"
coo’
oce”
000"
00C”
cag”
000"
Co0”
cco’
[gelony
ecs”
[s3e]e
030"
00C"
oCo’
000"
020
ccer
cce”
coo’
000"
000"
o’
[sholely
K]

ra

MO0~ OO0

3

@® O
O~

ARIBT I

K

SoNniCeneog Nl ifERRRANIRRTYIFIR

CiELSL = NO!iv4S

76



r

“181

ct

OLn
‘Co%
ey
‘899
BT
RIS
8
gY:.1

6L
‘08
‘g
-1
‘618
‘658
‘18
‘S8
‘6%8

‘w8
‘$58
‘%%d
‘58
oG8
]

0y
Lo )
e
“wed
‘158
‘£38

3 SBON

.o,
oh
“on
“@n

RYe

et
‘82!
aa
‘801
w0l
‘o1t
it
gt
2t
‘et
et
it
‘act
TOL%
i jol)
‘8%
‘84S
YA
‘BN

‘£8%
‘6L

c8
‘e

‘el
‘618

‘a3

1 SB0N

L} LN CGeQ-
L] 622 8.1
Thin f6'} [P e
L] cr' ! ey
‘e 03! o0
‘g €L’ RAYVE
] B8l 63.:0°
‘Lo 62’ £910°
86 Bn’ e220°
‘86 L8 1220
‘66 0 130
‘86 19° £n80°
‘ool LYy I
1ol 99" £860°
“tot 09" 19427
13t £0 w8477
“ict £8° 8cot”
"101 80" gret:
101t 09° - GEle”
‘86 6! - gt i’
OLh 0 - 6922°
"00% 22" QL'
ans 81 982’
i : ) 20- wHig”
Ay LI CEsg”
‘gnL 20 ocet”
‘08% £ 06%0"
‘189 ne SEEG”
‘88% [ £.G9°
‘6L 0" €8LL”
Rg ] el €910t
8 90" [ LA
‘gle £1°- 0962 2
‘6.8 £ - 0606 &
‘618 09" - 0066 »
“i1w8 9q - 09¥9'S
‘g8 80 1- 0635 %
‘68 g1~ 0CBL ™
] 291~ cacL g
o] f2'1- cEne 't
LS8 19" - 0L,C'E
'6%8 LI 0B+ €
658 ££°~ 0Ll f
668 S0~ 02CA° €
458 LTV 0nd% h
o8 19°- LSS I
] L1 %6l &
‘o8 [3-3 oTesL
i L et
) £9° 00%1°9)
‘£58 ca - ocau- el
‘g8 Li- Jo.8°gt
£w/0
d SOON a MIs g ‘g's

SULLTAVAVA TVOLLSTLV IS OIWVNAQOWHAILL "R11T4VL

0€8d" %
Lt 6L
Loset” Or
bl s o
GGl Bs"
G2l Cy
L H L =2
250 Lo
6LCL " €Q-
906" o2
0.6t 6%
ooL~1 e
65261 %
Co2%' @ [}
LR S
09eE & e
886G €L
Qle8 L (4
0C29 0! 6"
VRS LY 6"
cCetL 61 A
00X 22 21
cI°E°52 6!
[ololt SR 6} S w3
cil'9t 10
022i 2% w"y°
03186~ Bg°
03CL 86 CO-
(o]0 0" ¢ 10"
0098 ¢ 0N
CoLs &6 @)
0o £11 L7
CClL wxl £V
002¢°091 Ig’
C80 (o1 NO°
£33'222 98
Ql3¢ 9%¢ Q9
0023262 (C°
003% £8f 6w
00Z¢ J.f 0%
0223°22% Bw
C320° 2.8 &§°
ol6 608wt
€l% fus  1L°
CGlf (~3 8G
0C2€ 'SIL 937
Col~'CEL LY
Tl2 1.8 68’
02516 6 BL
0000 1331 (09°
0C30 wiet 02’
oclo6lel 81
[ Y]
Q NY M

LSNonyv

-
x
o
&

FRREFEIERRRANERIEN
LI Y. VSR VI VPSP S 2 S I

am
E

XLGIREESARLGLERGERIRORS

RO .
ob,mn,mmmmrummmmmmmmn

(2]

AT

as

2
2
7l
2
2
4

b
2
2
4

~
N

~

oo -
[y VI LT]

J
n

tie
Ece
ane
(e
02
12
gt
el
Bl
‘Gie
[
[ oton]
& 3w
2 aw
Hiee
2332
L1eael
[
69662
1hg32
L2 %2
IR o]
1 NV

S’

gt-

d HI%

"1
o
wec2' 2
5572
6aB 2
2551 ¢
w€12°¢
L' g
5te”
Gisl-
[N B It
ergt”
1436
LIt
g8l
[Re R
R
sl

2
d ‘C'S

LYV AV P VL I

B4 SHIANI YA

653
I~ 3
(a2,
e P
LSO
81yl
LR
£RIe’
665
[0 YN
LELB”
[
f£i9n°1(
05881
1gen’2
8:8!°¢
2931 '
688G
2062t
£633°6
23«82t
O~ed " wi
itV A
£h:y T2
G6ial'te
018372
OFREG 1S
ot 9f
256 2w
0s12°0%
962L BS
0.8 89
0268 08
0122 66
0262 211
03% ctt
Cl% Gul
[sledrm-aih
00%eL 212
C2tG LN
Co5% a2
0B 6t
oYy : 15 3
fie L VaRNes ]
00S! "£i%
008 E%6
[ T 3]
205k " w1L
QC¥ 108
[Vls-T ]
0CGH" 2301
0CCw w101
s 2]
d YW

3% oL
€70 85
€70 43
C23'+9
030 o9
00023
Cld o
0cC %%
€26 wa
003 2%
020 0§
€20 8%
€20 9
000 an
€Co 2w
€. 3%
jelol 4
000" 51
003" wx
000 2%
a2s°0¢
oCC 62
0C2 32
2oy L2

TR
000 &
000" w2
ceo'g
900°22
00012
efele R e N
006G 61
et I8 " B
000" Lt
C323°91
0CO S
00" w1
oCcogl
0ca-21
accr it
283701
ci0°6
0008
cao-L
aco0'9
000" %
200w
000°¢
20¢ ¢
0co1
cot’
0co"

WA

2

Cini2l = NOl1viS

77

JPR—



62 62 ‘62 207 2800 SL02° 61’ LA gg-ate el 820G° 686" 003° 0L
et = et 69° - 2%300" [A30 Lo~ 66 0% »a2 80" " COo” gn o’ 0o0-e9
2t X ‘et ea - (w00 =11 90° 10°¢ 16 7v2 G- €100° BEET” 000939
K1Y Y R 31 00° 65C0° Leat” eL’ Gn'L £1 0 83" 8+l2" L= Qc0°»9
L) ALY L 89’ 1Ly Bn2’ eL’ L V] 2R LI 1€25° fesls €009
iy £9 Q9 2c1 e i0’ LEx e’ LS 62 12 & ! esic” S5E2° coc 09
9L ‘6L 9L et SLte AL e 4 9 8n€32 631 fLie” 268’ 05085
R ) 68 o8 LT 6220° (220 873 - S% 5 G2 01! 22207 Boes” £ee as
68 68 ‘68 L6t $£23° seen” an’ - 3% 82142 St £ng” £L1G” [Ss1R )
i) ) ‘26 thl £020° "5 8" 89 - 2% 5 Cg"e32 LA L823" eLys” Clo g
‘96 96 95 et 1680° 0cet 1 6"~ ot w292 gt 1 9Li0” 2362° CcCco-0s
96 96 ‘96 01"l SHa0” [LL LR} 05" - 9 S Cg 3932 G o ol [ ) 0CC &s
(&3 oot b 19’ 1L60° [0,°13: 2 05" - L] 6% »32 Gal £6+2° wee 00G 3%
e “001} ) L8° LoLe” LI e o= ] e On'1 SV €313t CIC an
L6 ‘001 e c8’ G180° cLge's a1’ 2] & e et Q2.3 ligg e 0CC 2a
) *go! A ) 6%° 8L’ ColgE' s a0’ ca s [l 2a i 2383 wli'gE [sele oL}
e *Co1 ‘Le e’ aeel’ 0ELL'S w3’ £n'E €L°6%2 6371 [ Sn 0 coo'Bf
e ‘001 Le 99 68L1" [+15:7A'" Q@' - 85 n i 182 95° £9¢1° SILE'S C00"9z ”
) ' 66 "96 el t 6661° 008~ 01 [5 oL'g 20 .82 a8’ BeSt” w1 00C" «4 :
26 ‘86 =] o8- 66n2° 092! " #i c9 69°% [ ) 6L’ GLBl” g% 6 occ e
E9N 8 3] “£94 961 8inn’ 002261 L0 82 e 8 "6l 6L L2 o~s3 2l 000" 0
L “18% “18n e 9.0%° poCw-2e 01 - 122 w0 622 [ Scer” 0EF3 w1 cod 62
£ £l ‘£l¢ 12°2 683%° 00wl 3¢ 837 8¢ 1L 2971 giown’ Onid Lt cly'e
‘8% ‘89% ‘896 ge-2 9359° C0%s 0t G w81 0f " 522 971 [-RL 05461 clorLe
‘all THIL ‘Wil 19°¢ 8BEL” 0CEL 6% c0’ 631 ~3' g2 6! 131G° o¢ivoe2 00092
T1eL T1ec 12 062 9n98° 008816 £1° 03°1 alraze w3 098s° groL 32 ooese
Y] NS LA 8L 2 (-2 B ogL1'6h  BO"- et €9° 022 &0°Q a6egL” Ocal if  000°w
‘8L ‘8LS ‘8LS 982 QgLet oocB LS {0~ 931 03°612 [ 14 ctre’ 0!sg°9¢ 000°f£2
“1656 " 166 “18S on'e 0805 { 0c60°69 tt- 231 el Lie 222 G696 01Gn°2h 00022
129 T1e9 ‘129 61°2 [J1-TAN1 00~ 068 SO° 891 G2 6272 Leottt 0529364 00012
“WBL T NaL ‘w8l 9i-2 a6ng°2 00n6 "6 9I° 981 ge'tie 1572 LsLty CLE0BS  0OC 02
‘86L g: -8 ‘88¢L |t 08092 ocoL-21y s0° 21 aL-ote 52 [1:13 0%51°89  000°61
“16L T16L A anl 0Lce’e 0001 agt B8O 65°2 22-802 Gn' 2 930671 oL11°08 0008t
e Ti1GL ‘16L G0 - 0ests 't 00097861 28 Q0°¢ 637902 90~ wlgltl 0E™"w6 000 LY
i ‘a9l ‘2SL 80"~ 0Shh" 0002°L81l 92" 18 Y 0f 902 Q0" - 00nn' Gd¢3 ¢l 00091
A’ "LSL AT 82 - 0E90°G 00on"8l2 2w’ 6672 o2 802 E0° - g8l L Q0C5 CEl  0GO'St
‘2L TaLL reLl % - 0n9t 6 0009 262 6™ e e &2 - G812 0G3%"EG1  0l0' w1
‘elL ‘et "l LA 018%°S 00027062 w1 62 8092 28 - 1689°2 00c8 6Ll CLO'E]
R NLL Ll 60°1- 0ngi°g cool-i1gg 91 {0°¢ £0°122 G4 - 26X "2 00L0 012 o0C" 21
"WLL NLL ThLL 82" 1- 0689°'% COCL'SLE LT L1884 £8°372 (57~ 6292'¢ CO29'w%2 00D 1!
"6LL 6L “6LL Sl 1~ CBEL " » 0003 ecn 00" 562 L9cg2 CL - LU 005%"§82 0CO° Q!
LT ‘o8l ‘caL 8%~ ooLL g QCaIn"eLh £2°- £6°2 [*3 I c8 - LoGn'E CoLET9E €006
$08L “08¢ “C8L 10"~ 12=1o1 A 3 0001°ScS <9 - 682 18882 8" - 2195°¢ 0009°6l% 000°'8
"08L "08L ‘o8L £0° 0891 % 0000 %86 sl - £€°2 0% 952 38" - (3108 % CCi6"€Ecn 000°L
“18L "18L “18L o1 0LEB & 0005 L9 9L~ t8°2 Lg% 08 - 6E1G°§ Ca=£ 2% n 52079
‘8L ‘8L ‘8L 60° 0+29'S 0cCe 91l 657 - o8 2 62702 eL’- 9% ¢ 0095°35G C00'%
$1:7A R1:78 g 1:7A G0 otig'9 0001 "SEL f£n° 882 £9-2Le 197~ 5362 °§ 02&n"0:3 000"
1’2 ‘g8L £eL Lg’ 0g2¢°L 0001 °GLB8 B8G° - £0°¢€ Q@ "2 Bh - +9C0°¢ 03L1°2lL 000°¢
1A 114 ‘geL 15° 00%L 01 CO0W'SU6 (LG~ 89t [Tk 4 6~ 96532 00£2'008 02072
6L ‘BLL ‘BLL Le’ 0CG1 Lt 0J00°€C01 L2 - 6"t qC L6 St~ 28862 I8 105 0301
‘818 ‘g18 ‘8l £6° - 002091 300971021 sL aL'g 6 eae 8t - 0B.G2 COCL 1031 COl*
‘N L2 ‘onL e~ 002 Lt 0000°stat gL° X%6f wCes2 8 - 288%°2 0059 €10t CO0°
W0 £W/9 » 930 % 930 -2 s WX
g S80N 1 580N d S80N a DS g ‘o's a NYM 1 M5 1 °0's LNV  d MDE d "3°'s d NYW 4
B4Y JUICENITNYA OLEgaL = NCILVIS
dAGWALdAS

SHAALTINVAVI TVILLSLLVLS MTNVNAGOWYEIHL “6-11 1149VL




T1E 11 g (2 - ~300° ££82° £t - [N £1°022 (3¢ 00 660" oI L
‘nE - ‘hE nl- 8al%” €I 62 el [N €2 g=22 AR [ojorelys ]
3y ‘6f s 02 - EE622° Lists £8° fL ) g id g 520 B el 0.0 95
68 “on ‘6% L w0 £aR1° ~3 1 L Ce =2 U’ L3323 cBal -’ 033
e ) G% n - 8%10” xid’ [a~n if'8 fn 02 1 ¥ e=1d Ly [ofelelr=s*]
€9 L ‘69 0 f81C” €008 1% 9 18 G2 2" oLid £ 013709
) ) ‘6 £0°- €£320° EAL" 6! - e I LoLwe S ecy SRR’ 00 b5
‘66 Tt ‘66 £ - 16C0° LEDS” : 13 2e Ja G €222 (201 C0 %%
€3t ‘g0t ‘03t 10 0820° 9173 Ja’ a9 B2 w2 cu 3007 £nEn C20 4
“ton "0l ‘10! 30’ QN0 8 G- L1Ra") €2 FQ e T*20 §5.3° o s
el 101 ‘23 90° £L0° 430 w - o9 &8 e 63 GiNg” £¢.8° 230°CS
"QCt T3t “eC1 02- 61G0° Triad L € 6 o8 i G. 1i50° 2GTT C023'B~
G K. el 9t 0car oc ! ce - LG €07 5% 13 [ 3¢ 5l [sJoja -}
“LCl et "L01 8% 2i80° Ol @ 16 - =T Le 0w S0’ =00 £t C3C »&
Lot o rLot -2 6901° c8e3 1 w2 - =G 63°6% H 1Ce0 slee Co0 én
“90! "601t ‘901 6n° 621" [o13; I 8l - t's &b bl < (8l! e C23°0%
901 801 ‘901 1e’ 3 CniG' S i - 2] fE€° 2 H 827! [NV <t
(241 ot *a01 x0T olLt” olts L t2r A § o2 ot L 9l G 0009
LN Lot ‘a1 ol - oot [T R I Gl GO on Cu ¢4 2 L L"LR %"a 9 C0 *y
RSl SOt *eol 9t - Qing’ 0leL ! it In's & lee e0” L £95.°6 0J0°'ct
TN 2 A ‘83% £1°- 12 0CaL 3t 1 L <2 a2 80’ o114 gasi-el €307 0t
T BLn T 10°- 991s’ 00fa 12 w8 - £€8°2 LIRS 29° 80462 " CED1 st 2l 62
‘01e 019 ‘0te 60° - (LI 0305 22  ww' - T2 90"~ £3° e CoLs "9! 030°82
9% ‘19% ‘§9% £0°~ gLet” gcm8's82 9% - on e B el a9C” R SIB3 61 000" 2
L L L 00’ EILL 006" n¢ 4 St e ot AN 3 8978 tg:2'22 020°R
B YS T1fL gL 10° 9116’ 036 38 w2 - £2°2 9% c2 29’ 1ces” 08t8 &2  000°G2
el L] =Lt} 1 266G° C3WI3n BL- 2 0882 63° angn’ {9.1°0% 003" ~2
‘319 ‘19 09 el B89’ [Sie{ AP N El1 2 @Lte <0 SOLINT CE62 'G5 030°%2
-] ) 129 92’ tie’ 0243 39 €0 - ci2 65 &2 L *50% " CEl2 In 000
“~§9 9 L) L 08204 6o 3L ot Cie &L gie Ll L6k’ 0lfL 8% 02012 o
‘008 ) ‘008 el 010n" 1! 00£2°t6 01 gte a9 112 Gl 8Ly’ 062.°9% 000°C2 ~
*L08 (es ‘Lo8 <0 0n06° 1 000 311 99 cn' e W 622 L 5 TR 0S03°99 000°61
‘ele ‘el 18 60" - oieL 2 ooos gl 11 62 83°L02 it L A~ ggae'8L  000°8!
‘L8 e L8 e - ogeL’ g 00CL 351 82° £E 957972 £0° 6L61°1 063f 26 000°L¢
‘158 ‘168 ‘£8 1@ - 0683 » 0Gc2 8t 20’ (R 88" 32 t st 0CaL"80¢  020°9t
e ) "%l 62" - 0G1%° S CO23 12 w1’ fd £ 06 6.2 == 6:£6°1 30£0 821 00076t
tLGB A~ ‘LSO 8t - 02,879 0303 Lne &t A oLt of” Qlene 0L % Cael  COO =i
) 'B%8 ‘898 89 - gste L 00Ci 382 ef° St c8 nie2 [ e 2 00L="3.t 030°¢t
‘e ‘858 ‘88 £1°1- oeEL L 0002678 wG” 1S £ 9% '8:2 2% QG0n'E 005302 0J0° 3t
89 ] ‘858 191~ (SR LA 0006 wLE 1§° 1e°'¢ cg 't 9’ L1307 0328 w2 ClO0° 11
“198 “198 '198 a6 1- 02st'9 03C0 ien f0- [2: 2 ite B’ Coig ' w Lo~ eL2 €301
e -t 1] it -] 821~ DIGE" s 0002 mih 1f - 0t &Ll 96’ SRBL & 0l+£°€2% 0006
Tes8 1299 ‘298 0%~ [FA-L AR Y gct see ‘6 - N2 Y one €6° ~a22°G Coig cig Cl'e
) ‘£98 ‘g9 Q1 - 0688 & 0Cal ag% 12t- g9°¢ 9L oed 16° Laaclefe Rt~ €262 C20°L
18 Ry '£8 e’ 0niG & Ciln 263 5271~ & €2 (% L SWh w S 3 L= 05009
L% ) $98 ‘G99 16 0%Ee'9 S 2L G 1- 8¢ e L2 95 8.C8 » 00c~ %% 0I0°6
%39 ‘%38 ‘698 3’ CEE9 L 0oCI Sl €67 - 9 85 £.2 £ GG w 0032639 C€30°w
' ‘998 ‘978 ‘598 e’ CioL'6 OCC.. 39 ~@ - 10°% 0682 29" (o220 Y 004 "1l CO0'E
‘999 ‘998 ‘958 £9° 0%83 g1 CIct Aes £9°- He B 637502 g EcIL 00G+"'C28 0c2°e
R ) -] G99 oL’ c0i6 81 CClI ~eot &3 - K G <6 (a2 il “fig g 0315 £E26 00071
L ‘o8 ‘0n8 LUR 0361 L1 233 aCet nX o5 goen (=N erile Cull €231 Car°
‘928 ‘938 ‘98 €0- ‘oeet iS22l et [2 B8 a2 6r? 63" E~B'2 Clo Ligl oo
€m0 £42 M <53 #0570 3] a4 2]
Q SBON 1 SEON d SHON g nIhs g ‘9s Q NY34 1 HIS {°C a NY3 d M35 d ¢S E R P4
a4y 0433 . O s CLeE2L » NOMIVILS
180100 .
SULL TWVAV TVOLLSILVIS DINVNAQOWH AT "0l-11 474V1 ‘
.




ne = “he 12 alee 2089’ 6t " €6 C1 qo8te 96 [Sar iy 0C0°0¢L
- "9 el £ LYol Qo 64" 6itl fE L2 jox: LA 00289
‘e2 ‘e ol G0 Ul Gt - 6111 [ SR 83 ol ot}
‘92 ‘e ‘92 L 9110° gLt s cs 8 3072 -9’ G2 [PoR ]
LE 6§ e 82" "EIDT 65227 LY L I En 52 19° €230 0L 23
A) 19 s 9t Lhil” £653° at’ ac b €3°L62 03" ~h 20 €5 ¢
tL s €L 91 1623 618" ne" - 5L £2°052 s’ §9.2° 00089
‘L ‘08 ‘SL ot 860" TR n - £6°9 £8° 162 (AN cone” 0095
L ‘a8 t 1 L1go” 12197 [§ 2 £8°9 821 % £f &23n° 000 %%
6L ‘L8 ‘6L L8’ ~i0’ 9%8L” 82 - "%'9 08 w42 % CLE3’ 00d e
‘18 28 ) 96" 99%0° cto°t GE - £9'9 2552 =] o3 320°Cs
‘e8 - ‘8 (A ~£50° Coog 1 2% - 2L'9 ELELL - 6L GIED” 009 8+
'£8 'S8 ‘w8 68" 9950° ceoLt gn - '9g 5182 6 20 000° 9%
1] ‘La ‘§8 65" £980° 00w 2 86 - 689 697 (52 1071 G531 000" w4
‘£8 ‘88 ‘£8 09’ Lol 0uL6 2 8% - g2'L 852G S8 L9512 L3I0 cw
‘w8 68 ‘8 6L’ eoEt” 0186°¢ £5° &G'9 B2 L~ 68 9ni8'Q joteago L]
) ‘68 ‘w8 L 61817 0CLs" % £ hh'g hIne S8 o022l g 000 8f
] ‘L8 20 L L3’ 0922 'L 6! ££°6 6n g2 58 E£830 N 0235t
6L ‘o8 ‘18 00" 89227 01286 6¢” 2l & &b ot L w509 el ial
Gl ., : ‘6L L1 cgge” [Hsh LI B <9 8¢ L 82 6n Ef/L°8 0c0-2t
‘LiG Lis s G0~ {982’ ccne 8t 10 10°¢€ 692 Gl Ceys it €3o-ot
‘916 ‘9is ‘916 Lo - [4:1¢ 9 008271 @0 %2 8g ‘222 Sl o= 718 B 00C 62
8% ‘8% L] 02~ Ting" 0c% ne L} 82 02" t1ee St 08 'G1 000°82
168G ‘689 '68% 10’ cieg’ cgra'62 Lt o2 107022 Gl 09%n 81 000" L2
IS 1Sl T1SL 1e” S h’ potel- Rl VAR -1 52 9|-gl2 61 oS 12 000°G2
12 £ ‘£9¢L aL” YA 00!£°06 81~ -4 (LA éae CEg1'6e 000G
8 T89L @SL 20"~ L82%° 0lBE "L  61°- £2°2 t1°912 St CrEE 62 000 w2
‘899 ‘893 ‘899 9l- wG9° co'e'ss 00 e1°2 8L wi2 AN Ca0n"w¢  0CO't2
‘9.9 ‘a9 ‘99 o2~ 1198’ 00899 60 - gi2 te'gle LY 0n3S°0n  CCO°22
] “189 ‘189 w - IR 0lca ' LL 10° - 612 e L2’ “E2'Ltw 000712 o
‘slg ‘6’8 ‘si8 S0~ 0869 ! 008026 10" - %2 f1°C12 et 16£9° 0G16°%4 000702 [=5]
‘o8 ‘28 ‘o8 80’ ooee @ Qoco 60t 00 Cd'g aL°8C2 e acLL” Ce62'63  0C0°61
‘08 ‘0n8 ‘0-8 L [oLLI 08 4 0002°621 G0°- Lh'g % L02 G2’ ealer ! 0sa3°9.  coo-el
‘28 ‘2-8 4 0t (24 L 0QJL el 80° (=728 3 eL 9 6l GEEET 1 Co%G°C6 030!
L8 L99 "L99 0c- 0683°'G 0CCe 6L1 £2° Ls°¢ £1°002 £t InlLt 0Cea°80!  C00° 9l
‘0.8 ‘0.8 ‘oLe £ - 08869 CO0L €02 Lo €5t w852 1" Lg82°2 ClE3°621 000°Gl
‘EL8 ya-) ‘£L8 - CEE8 L 0C0% "whe 807 08 ¢ £L7012 £0° ong6’2 001L Lul Q00 w1
‘648 ‘6L8 6.8 167 = 02in'6 00d6°¢82 9l1° 68 ' n B 2le - 265t clez gLt Cosgl
' ne8 “v09 -] 96"~ DELL'S 0005 L2t 0% Gl 4 Gl-gte cE" - G5a% 00G1°802 Qoo°el
988 ‘968 968 ani- 08c8'8 0226 °tLE oS £6°¢ 68122 L LA 68L0°G C00g " (g2 000" 11
688 ‘688 688 aL - 0ng2° L 0C56 12% 0t 2.8 % Lee 657~ 1169°'g 00£3°9:.2 0CO°O1L
‘688 ‘688 688 96 1= 29%6°% QCOLELh 62 - L9'g 634k £07~ 60£C°9 QolL’6lE CCO°6
‘268 ' 268 268 821~ 0932°% 000h €25 19" - JA} (S ane L= 1ce2'9 cc93'8% 000°'8
L] 68 ‘wE8 62~ 09~ 'S 005685 99° - 82" & £0°0S2 L= 010h'g 036! "gan 000°L
‘o8 1668 ‘GB8 6t 00in'G CiCn'G13 98 - on & of (32 6L~ gign'9 €3c2'=~8n 00C°9
668 ‘68 'G68 Lt Q933'9 0CoL SoL 98- 267 22 «32 8"~ LLLo9 00227165 020G
‘68 ‘S68 b L 0Ces'8 00057658 LL°- = M L9'cLe L= oL s Cind’'923 000w
‘68 ‘b8 ‘GE8 19’ 0096°01 00ctE ‘£68 29 - 28 h LN GLe aL - GE61°G CoEG'BCL 000°'E
) ‘G680 <68 wE 001E w1 00087066 Lt - Lo L= 6L~ LnEn" & 0d=3°1C8 000°2
‘68 T+68 w68 - 006 L1 0333°6€31 21 805 06582 a8 - 9e06°¢ C3E0"»C6 00071
‘288 ‘88 268 L1 0060761 Qoso'8i2t L1 60w Gn 982 29°~ ct%-§ C0C3°GLCt cot-
‘698 ‘898 ‘8s8 61" 00w2°02 0Jcc-egel £1° Lo} 17982 83"~ L190°n 003L°L101 030°
£H/9 £W/9 % 593G % 030 a a WX
Q S80N 1 S80N d SBON 0 M35 a ‘g's Q NY W 1 H3IXS L Qs 1NV d MIS 4 ‘g's d NY M Z
64Y QMOBNIONYA of6£eL = NO11viLS

YAGWIAON

SYALFWVAVA TVIILSILVLIS DINVNAGOWHIHL "11-[1779V1




‘92 2 ‘32 68" 23:3° g1 65 £2 89 %e2 o1 [N LS sooL
‘82 62 ‘82 s’ cesc” gn't ce 22 19 !i2 82 [+ 2] (473 €. 89
‘g ey If In' BECD” L 3 9. B La2 8.2 220 £0Ld 32799
‘et 111 2t [ 6113 16" [V 0i w2 61 (SRR £924° [ -
2 L) a £ e RRIEN AN S B 1w [} [N LN [,
L 8 6L - P 13 '€ b A 85’ 30137 e sl
Lot €St Lot - Wil 12 5L 63 a3 8" nEDT B2 coo 68
61l 121 ‘61t £0° LNEY g - €% 9 8 1% i (- 6LSE 620 %
‘Gt a’t et "0’ L65D" c4 - ‘a2 [ [0 8I§0" AT Co0 5
=] 121 et €0° £5%0° 9 - < L [ RN 1 Giv0" ey 003 &6
‘eli nt el 82" 6%60° | Gqf - fC 6 LW €1 TN 1o 2%
i 62l ‘g2l L [T h [ &6 [T o Cie " Corg CIC Bn
‘921 &2l ‘gt 6% 99L0° 0.99 1 [P 6131 LR 4 [ Lac” V-2 foroll T}
‘921 74 ‘921 8" 0.60 cegl 2 68 - 86 0 ise LY cied’ 61491 03 e
-\ gt ‘921 68" %4 Cn% 2 £ - 12701 G =G L= £ )" Lgr-e [eleRr-T
et 621 KN 28" 2291 0i§6°f [N [CN on v 8L’ eE2t” 1062 023 3n
! 621 @2l "G 1£92° cE6e 4 wh' 18 8 [ L] '6 192t €813 € €30 8%
‘gt ‘62t ‘91 80" 06£2° [ 1A o £0°9 tn 912 Lo 12% 2Gi8 w o070 9%
Q! 6! 821 - 8.9 5. 6 gw’ €19 g1 222 68" 2181 SI% 9 0CO" we
Thl oLt ‘Lt Ly - g8 00GE £1 =3 [*: citLed ER w2 el e 000" 2%
- ‘aLh :1XY £0° HIN oces 8l Qre [P 4 €102 ol - Qi3 Cles 11 200 Cf
g7 70 ‘Gbh 2t 20L8” 19t 2 g c3'g JARRY-~] et - L RN O0lf~ £1  000°62
K114 GES <14 Lo’ B8GCw’ 0~ s 88 g [ RS - 9 0097 6! Mo\
686 ‘8% ‘689 1 282w’ ccec 6 g g 107612 80" - (ST o162 81 o0co-L2
"BoL ‘6L ‘6L 60" [ L1 0060 NE  £1° o g coste 02 - 83" o~££°1&8 CCO 92
3112 “§EL “§5L L1 L8N €363 0n (0" 8. 2 9° 9! 61~ elLg” 0.6 w2 039°62
"0GL 0% ‘0% £E° 023" 08I ik 207 £9°¢2 L9612 R GEH1N" el 682 COO W
‘1 L ‘18g £’ 9LsL” CCES GG w0 - (29 [ LN -1 10° [Jel2 N CoEy ' =f  J00'ge
yav:} LS9 ‘LS9 £n’ S0LE” 000£°%9 00" a2 o1-€12 80" 611G’ 01v6 68  COS Q2
‘w9 ‘w9 A} 6" 0Log 1 0080l 22 - fo2 912 g1 (24 N 0%¢3 g8 020° (2
BT ‘§e9 ‘g8 99’ ocEs 1 cole 6 29 - 1672 w012 80" 0563° O8%20°'¢%  02C 02 ©
‘%8 L] L] 63" 09+ €308 (0! (&' - % g L1°6c2 & 1 Olte"~g 0C0 81
‘198 ‘198 “198 25" CoEL' € 030572t 82 - 381 te-ace £€° £063°1 04E£1°9L  0CO'8!1
) ‘998 ‘898 £’ €658 & 0C02 LSl &'~ BY A 0832 ot UM 0:9°68 000°Ll
'S08 'G06 ‘606 e 06L8°$ 0000 9L (1 € £ 16°822 s 6616° 1 0L~ 531 000 91
‘116 ‘116 ‘16 £0°- [[L: ] 00C2 GCE w2° 6'g 19°012 £2- GiGa'2 CO10 ~31 ONC'§!
‘L6 L. ‘L6 60"~ onig'8 0206 4g2 €C° 2w “% 212 61" LIgt € O35 Snl CI0 ¢
‘618 ‘616 ‘616 "= 029%°01 €306 813 w0~ 61°G £5°¢12 0 gaesf gclacLt oLl f
'£26 ‘£26 ‘€26 LYRR 00K It 0CCa £2f 8w’ [: I wGL2 6i - g7 comt Ca ago-at
“£06 "§£S6 ‘€26 2= got2 0t CCO8 if &9 3§ [ e Cn'- 65!3°6G 6020 age CUO It
%Y ‘98 ‘86 eLt- caLn'8 bl P-LN- 138 9§ "G €5 - %229 g:u9ew2 coo'ot
'836 ‘826 ‘806 081~ [+1: 31 -9 0503 =Lw L3~ t8'¢ 8% e LY 2.eL'y 0LLE"9IE 0026
‘636 '626 ‘636 e i- 0ofL’S 002G 8¢ Af - C2'w % €12 8- Qa3 L CI.£ %9 0U0 8
*186 ‘186 ‘it6 648 - OIEE G 05 €5 83 - A [ [of LI L G210 0o~ 020°L
‘156 ‘156 ‘186 [ >N €286'§ 0CCn 6893 L6~ [3: M} &2 ce° - [ NAFR 03L2°188 £2C°9
‘£16 ‘§16 ‘££6 L’ ociee 0005 9£L 881~ [Z3%% 93 132 88 - £5.6°9 CoCh 6% C00°§
K13 1] ‘Hi6 86" Con2'6 0CTHh LB £0°1- "G 61892 18- LU OCC1 '»39 0G0’
‘%6 ‘6 1] 8- 0Co6 1l 0237626 o8- e £8£L2 - LG Cl86°LDL D2O°E
‘RE6 K 1) “HE6 La O0CEF Gl CI2D 166 Gh - En'o 6L 6.2 LS - 81.3°G ccca Ce8 000°Q
‘26 -1 L6 gt ccis 8t Lot 83 126 12§62 09 - 1% n C221°%36 CO0°!
‘616 ‘616 ‘616 [} 008%°12  0030°6221 w0' - LS~ G w82 Co' - LG*n % €olL9%dt ool
‘206 ‘206 206 et 0049°22 0C32 ¢nl L0~ 1o s L w32 6f - 8225w £006°8101 0CI°
w9 £n:0 PR o] ® 03¢ 1 %] a4 Wn
g SB0N i SBON d SBON a M6 g ¢S Q NY 1 M35 L °C's 1L NY3 d ¥3I6 4 °0'S d WY M 2
B81Y SHIA VA CEES2L » NOIIVIS

JAGWNAD3A

SYTETAVAVA TVILLSILVIS JINVNAQOWHIHL Ti-11 374VL




‘org Y TGag o6’ eI [aeiE N 6 ad Gr e 08 LG’ il
.y 1268 Leg LI - [} E vd AP I fL° £I.3° [ohaiapra
"9EL L ‘oL ©d’ 6237 19-1- €0 iy N et 2 Pend €l ¥
L3h ‘Ghn Lan - 29.5° t€gt - o £n 0 8 12 tt Ele LI v
‘0% T06% v ad - 02" LY 92" ~, 6 i B are [ PR 063 29
‘exd T1a8 ‘2+6 et - B8 %2 Q2 - L 20:] L2 %3 €322’ 020 09
‘ostt Tontt Ont L o LN W a1l s TR el Gt 000 B5
‘g8t “eEget 1621 L2 - '8 <€.Q el - 3. 3 <IN 8l - ec.x €00 9%
Totf ! ‘6%zl ‘stgl g - 3 e 2] ge’ - € < S. 192 P Le25° CCo g
TLusl argl K% 9 £ - 0 38 g0 - ™9 NG 61 - ~8%5 0es 2%
Let rott eegt 62 - 3 PSR en - §9° 9 ¥ 32 02 - LT N C3°Cs
‘eont s Ll ‘2=l S - bh el Gn - L9 LIS 10 GIL0t €3C 8w
Olnt oivl 0wt 22 [CLIR N 35971 o - 689 L2932 61" - 13 008 34
‘9inl ‘ganl ‘Ginml Gl - einl" L e S - I | G £3 g1~ oRY: TR 00C wa
“Geht RYALY “0cwt P _LL P11 ERY w3 - 5L 16852 et - g+Cf e 2.5 e
“0ent Tgini 02t -4 caze Jtolm L LM o'l 8¢ 162 - &B6b "2 003 0w
‘lanl TGLnt 101 61"~ e’ 26is6 5 62 - gL B3 a2 [o]v}g "GEC§ 000 Bf
Tinl “19nl “Risl 0e’ - faLg” 2in L 22" - .99 w O Llo "G C00 ag
LY} NANLY RELY - LT ~oL3°01 £ - 209 al il S0 88’ 9 [+Job I
LKl “Gunl LY ol - 26" Cuth el Lo - LG 23 tfe 8. L6 0332t
"69LS ‘69LS ‘69LS - g9’ Ics 81 BE - "Sh 5L [ ogEt-2l  000°'o0f
1066 T 1268 “1266 92" 989’ folel= 2 R -4 ot - 6" & 22922 L1 02AG " hl 000°62
i} ‘g€1f9 ‘€19 i olaL” 008762 ts - St 93" w22 St Ci3x 9! 040°82
“2n0L "An0L rennL 9t (AN (Ao} A P 9w’ - LN w LS A &1 e Y | 0032
‘8678 8 ‘euLLA LN 6567 0SfO' %  Bh - VA S Lo 1oe £ 0HSL el 0L0 92
‘0iLe 013 ‘0iLd 0%° c630° 1 2008 0 18- "E 002 L 3862 000G
) L ’ L ‘626L 69" cogl-t JCE L L LM On'Z LLogie (el 1 022 0% 000 w2
“GE2L ‘Suel ‘SheL o6 Ghng 'l Cois 96 £G - [R5 B2 Lie £h° ) ChGL G 00%°ge
‘60nL *60nL ‘608 1) 016%" ! 00E™'99  £6° - g %Gl an 1 €9Ct In Q0022
N TA ‘h8L ThAL 82 01961 e BL LS - 16°2 Lo+1e £n 16541 cgc2 8 00012
‘LB LY L8%6 (AN gEtn'g 89 c6 LG - B 2 gE 212 £n 2L} 0f8n 9% 00002 %
1656 1696 " 1666 £ - L SC29°ECI % - o't 8L 012 £a° L8l Ct62'93 000°'6t
‘a2l “R2LE "wL6 60" 001G ICCO 621 61" - €~ € f2 €C2 8t £931°2 C1o6°LL 000 '8!t
LIk ‘LILB ‘LB S0- €582°9 coc2 g%l 90° -5 S+ 832 1 9092 Cni9° 16 000°Ll
9666 * 9666 ‘9EE8 el ceco'qd 0523°¢3 g1 e w @ e.2 61° [0 THA 3 0218201 030 St
‘@301 ‘62001 82001 60" €9.5'6 36LoT S wh incie L A7 38 00SL 921 600 'St
99071 ‘g9201t "§9c01 el - 0053 at LCS6gEne v 8§ Lene L1 £S16° % €088 8nt 000 %!
‘9019t ‘9010l 30101 65" - ocel 1l 0COZ vBS 62 - 2n n 9| nid 80" 16£8°S CoEn"mll  CCGE1
‘gnlot ‘g=igt ‘gnigl 22 - 0C2G°C!  LCCi L?f 80 - 8L ~GULe L0~ 353’9 0Z81°s~32 0CO 21
*2a101 ‘eq!ol ‘2910t 98- 3- c0t3°8 0CC9fLE et 6 91 272 22" - LR 00LE8°2 0001t
‘06131 €610 “CE1DI Gl ¢2- cEiL'9 00w 22n 1L L3°c 5Bl et - e2ig’tL 231742 6L o1
‘86101 ‘86101 ‘86101 157 1= £35+"§ QCle gL 20 - %S 2B 52 £6° - 3L €288°0% (€336
‘0t20l ‘0iant "01e31 [2; 9 oege’s CiiEBI: me- {19 Co'gne 29 - [ ] CI'8'c3¥ 0708
‘92201 ‘82201 ‘9ceot G £592°9 [otolol At S-S 61°9 €6 232 69" - €193, 0233 °a3% QiC'L
632 620t 62201 61" Cein'L [eIs L 0% - G1°9 it5% GL - £0c3°L C0Zlo 4a% 0CC 9
*6£201 ‘68201 ‘65231 ex” CLr2’ 6 €er26aL 9% - ac 9 62692 LL- 18£0°¢L 00tz 2% C20°'¢
"gn20t *0n201 ‘0neOl iy 0lCB 1Y CCA0'§C8 Wy - 19 » 12 BL - £228°9 CCOR 829 000w
"Gh01 ‘6%201 ‘Gn201 s 00nl'Gl  DCIEEEB £w'- w9 8 L2 []: BES Holr -1 co88 6L CCo'g
‘9201 ‘gn201 LN Ll CCon 12  UCC2 +86 £ - Lte's o g% 8"~ [:PEASK] CCo%" 108 00
‘82201 ‘82201 ‘82201 80"~ CCEL 92 JCl3 el 92 LI LR h - SECG E ClE1 €26 0001
‘ggiol ‘95101 9101 he* €32:.°61  0Ct3T 8121 807 L1H 81 9x2 9s- €78 ¢ w30G #0011 ooL”
* 1986 1386 ' 1986 £2' 0058702 o] RN S al'h LS PR (Rl LBui't CCSy"3'01 000"
£W/D fn/Q X i » 233 8w 2 3} [ ]
0 SA0M 1 S80N d S8ON [s R k> Q "a's Q NY 1 M35 [ 1 LNV d MG 4 Q'S d Nv M 2
B4v OHIENIINYA CLE£2L = NOl1v]S
TVNANNY

SHUITLAWVAVA TVIILSILVLS DINVNAQOWYAHL "¢ 1-11 17dVL




TABLE UHI-1. MOISTURE RELATED STATISTICAL PARAMETLERS

JANUARY

STATION « 723330 VANOENSDRG AF3

4 YAPCR P S.D. VP SKEW VP v v SKEh Tv DEWPT T S 0. DPT SreW DPT NOBS T+P  NOBS TV

MEAN MEAN s.C. MLAN

KM =8 g ;] oG K 0EG K 0EG K X6 K

.c30 Q476 7 4l .23 n5.76 “. G .01 27e .80 £.CcC -.49 854, %,

.10 J.u15 3.022 .26 95 .44 .68 Q4 278.58 .93 -.82 867. 867.
1.00C “.967 2.754 .92 223.67 5.19 .23 268.97 7.37 .08 877. 8,
2.7 2.929 2.003 1.19 276.93 5.23 -2 £€1.090 8 36 16 871, [l
3.050 1.832 1,385 .62 273.82 “.93 -.13 o54.78 .45 .22 8Ge. 88 .
4%.Q3¢ 1.126 .8°8 1.82 287.61 “.79 -. 10 2ugq. 10 8.50 .2l 860. 88,
5. <03 .M3 .B6Cw V.72 260.93 “.81 ~.68 o43.67 8.649 .03 862, e,
6.000 MLE L IL6 1.63 293.80 “.75 ~ .54 237.69 g9.2% - 1% 855. 80 .
7.020 OJE c0s 1.58 6.9 “.69 -.35 231.90 9.29 -.27 8°6. 883.
8.000 127 . 104 1.36 238.62 .53 -.23 226.45 8.81 -.5% c. 883.
9.020 .CBv .061 .68 230.90 .21 -.09 eed. el 8.37 ~.82 1eq. B8 .
16.2339 3 0!8 1.17 223.69 3.7 .23 213.51 5.97 ~.43 1B. 83c.
11.000 $9.999 99.9933 9%9.93 2.8.2% Y. 0w i Q32 .93 93.93 g939.99 5. 878.
1¢.020 99.399 99.493 9¥3.93 215.13 5.45 46 933. 7 93.93 9399.99 .. 876,
13.000 99,993 93.939 929.39 2i4.u3 5.46 -.\9 $33.99 99 .83 999 .99 1. 872.
1+.00C $9.999 93.9939 9>3.99 213.5% 2, R -.24 §33.99 99.99 999.99 0. 8t .
15.000 99.939 99.939 9% .99 211.62 3.97 -.05 Q93 93 93.93 °73.99 0. B%8.
16.C30 99.622 99.9993 9y 99 209.5% “.16 -.0v 933.99 99.99 999.99 0. avys.
17.C00 ©9 999 99 .949 939.29 <dB. 47 “.g2 -0 993.99 9. 9393.99 0. 83.
1€.027 3 979 99.339 97%3.99 208.43 “.07 -.18 933.93 99.99 999.99 0. 8.
19.¢20 99,9929 99.99 3%9.99 €C3.46 3.68 -1 899.99 95 .99 9392.99 0. 8Ce. :
20.006 93.¢733 95.939 9>.39 S10. 7 1.5 -1 993< 99 9.1 33.99 0. 789. I
21.000 43 993 ¥3.973 993.99 212.09 3.9 -.51 53%.39 99. 729 939.93 0. 630.
ce.o0r0 ). 973 83.913 923.998 eil.\ 3.5 -G 999.99 99 939 939.99 0. 615,
23.059 92.37M 93,943 33 .39 Qi 3.5 -.4g8 933.M 99.39 933. 9 0. 606 .
2v.000 99.¢33 93.999 9%9.99 215.67 3.5 B2 933 .99 97.99 999.99 0. Tis.
c%.000 93.393 99.979 991.99 216.91 3.9 -.34 999.99 99.93 999.99 0. T
25.000 33.973 93.979 9% .99 2:18.09 3.5 -.4%0 92 .99 99.39 999.99 0. 703.
7.030 93.773 93.9719 .99 8:13. 3.5 -.f9 953.99 99.99 939.99 C. STk
&5 000 99.979 993.93 973.99 200.6M 3.5 -.0% g8973.99 .99 999.39 0. 508.
23.020 99.997 93.979 99.99 ez2. 1} .7n .16 Q33.99 99.99 999.93 c. “g3.
33.000 99.333 33.999 7.9 e23.83 3.98 .29 999.93 99.93 939.99 0. w73,

o m e
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TABLEIHJ_bKMSTURERELATEDSTATBTKUU4RARAMFTERS

¥ MARCH
STATION = 723930 YANOENBERG AFE
z VAPOR P S.0. VP SKEW VP v Tv SKEW TV OCWPT T 5.0, DPT SKEk DPT NCBS TP NOBS TY
MCAN HEAN S.0. MEAN
KM 2} ~“a [S AR 3 DEC K ors v EGC X
.22 10.630 2.37% -.16 286.00 5.67 .05 282.65 3.54 -.8% Bv7. a7
100 10.u2e 2.%6 -.eq 235 . 66 LA .04 erd. 38 3.% -.86 869. 869
1.02¢C 5 120 .30 .62 283.23 5.1l .30 oL 5 6.3 -3 877. 8% .
2.800 2.k 1.663 1.40Q 278.33 5.29 -.e5 2£G6. 82 7.56 18 8E6S. e87.
3.¢°C 1.238 1,192 1.5 272.9%6 .90 ~.56 253.5+ 8.22 .06 8e0. eg7.
“.020 .979 .765 1T 266.36 4.72 -.78 au7.62 .48 -.03 B861. 6% .
5.202 .893 489 1.88 263.26 “.57 -.85 242.05 8.43 -1 863. 866.
6.020 .3%2 .237 1.78 e .97 W.95 -.82 235,37 8.7} -.27 861. 85
703 L1B% .170 1.68 a5.32 .47 -.7c Ce3.68 9.0% -.28 8.9, j2it
8 i3 .16t .093 1.85 e37. M ¥. 19 -3 22+.38 89.59 -7 623, BES.
9.C3C .76 .C09 1.03 230.em 3.7 -.04 221.83 8.7% - €9 96. 8o .
10.000 .020 .013 .30 223.89 3.w .23 212.63 5.4 -7 7. 86 .
3 11.02C .3c9 .00 .39 217.93 3. .82 207.57 2.88 .10 1. 883.
12 Gae o) .g02 .32 215.36 5.42 .37 206 .66 1.89 .23 7. 880.
13.C30 99.9972 99.939 993.99 215.39 5.8 -.%0 993 99 9.9 999 .99 “. 873.
1. CL8 q53.72%72 eg.933 993 .93 21v.83 1.6% -7 999.99 99.93 939.99 2. 8™.
15.35¢3 G3.319 .99 27.99 212.1 3.18 LR L 933.99 3.7 933 9 1. 872.
16.330 95.319 99.939 393.93 211.2% 3.19 -l 9%3.99 93. 99 939.79 0. B870.
17.000 73.C1 §3.91 9%.99 c10.3 3.38 -.21 953.99 99.99 ¥ 3 0. aea,
18.CCI 93.973 99 49 973.99 210.°3 3.19 -.31 9%3.93 95.33 ¥59. 95 0. e57.
19.0c2 99.992 3.9 99.99 211.04 2.8 - 939.99 9.9 993 .9 0. 3.
€5.300 33 979 97.779 9 N er.a? 2.73 -2 939.99 99.99 939.99 g. 6m.
21.000 93.973 93.99 973.93 213.06 2.58 -.06 999.73 99.93 993.99 0. 669.
22 Qa0 93.9%9 99.979 993.99 2lu. w2 2.% - 04 921.99 9939 9.9 0. 672.
23.000 93 .39 97 97 3,93 215.68 2.53 -.20 973. 1 99.99 959 92 c. 698 .
v 030 99 909 99.933 949.99 216.9 2.99 .e¢ 9:9.99 93.939 959.33 c. Tl
25.220 a3 939 99,979 991.99 218.26 2.66 N 943.99 97.99 99 99 0. T
£6.000 93 399 99.939 999.9Y% 219.71 2.93 31 999.93 %9.99 999 .93 o. Tun,
27.000 99,939 99.999 99%.99 221 .43 3.1 7 999.99 99.99 33.99 G. 609.
28.000 93 299 99.999 999.39 223.29 3.93 .59 939.99 29.93 997.39 0. 56¢ .
29.000 99.999 99.999 999.99 225.36 3.90 .61 997.99 93.39 933.99 0. 533,
30 00D 99.999 99.4999 393.99 e27. M . N .92 997.99 .23 999 99 0. 5.3,
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F T | -*Wﬂﬁ

TABLE 1114. MOISTURE RELATED STATISTICAL PARAMETERS

APRIL

STATION « 723930 VANDENBIERG AFD

2 VAR P $.D. YR SKEW P v v SKEW TV OCWPT T S.D. DPT SKEW DPT NCDS Tof  MOBS Ty
MEAN MEAN s.0. YEAN .
K re e 0EG X DES X DEG X DG X

; 000 19.609 1.793 -13 20€.00 1.7 18 280.89 2.60 -.78 809. 809,
| 00 10.3M 1.751 -3 285.6m 3.62 21 280 5 2.9 -m™ 829. 829.
i 1.000 v.935 2.05 38 2837 5.3 A6 268 6.05 -.51 823. 31,
: 2 000 2.302 1.39% 1.3  278.88 5.3 -.23 258 67 6.98 .18 a13. 8%,
i 3.000 1.168 .93% 2.00 273.70 5.22 - 2522 7.15 .21 837. 8.
! . 000 813 656 2.68  267.05 5. -1.93 246 X9 7.18 .37 8e8. 812,
8.0c0 515 ~o2 241 2613 “.89 -1.27 241 01 7.%2 .21 ace. er2.
£.CCO 297 252 2.v2 2415 v.66 -1.33 235 28 7.45 .10 8il. 830.
7.000 182 .1w7 2.32  246.69 .20 -1.08 228 7.93 -.Cv 805. 831,
8.002 .ce6 .073 182 233.17 3.%8 -.82 223 10 7.89 -.29 632. 828.
9.002 028 0% 1.3 23§ 3.0m -t 219738 8.72 -1 118. 828.
12.200 .016 .008 B 224056 2. 19 21153 3.70 .28 . 8%,
! 11.€00 .016 .C10 L1t 218.50 3.% a1 21158 3.98 53 7. 86,
| 12.092 .01 010 1.ov 21473 “.73 83 210.11 5.21 .05 7. 85,
‘ 13.000  99.97%  99.999  935.93  214.33 5.18 -.02  999.99 99.99  999.99 5. a2,
. 14.C20 99.9%3  99.999  993.99  214.52 .00 -3 9N 9 9.93  999.99 “. 8i1g.
5 15033 .93 9979  999.99 2139 3.26 05 835 9 9999  999.99 1, 818,
16.000  99.999  99.939  9¥.93  212.18 3.28 -09 e m 99.99  999.99 0. 818.
' 17000 99.993  93.593 39399 21:i.7C 3.16 -6 953 % 9.99 949.99 G. 793.
18.023  99.993  99.9%3  997.93  212.30 3.¢9 .37 930,99 99.99  939.99 0. 793,
19.000 93.973 99.993 99.939  212.73 2.66 -8 99393  93.99 9NN 0. 782,
20.6C3  99.999 93.97M 9.9 213.W 2.1 03 9w w 98.99 99N 0. 776.
21000 9999 939N MY 2ie.65 2.8 -5y MW 9.99  939.99 0. 654,
22000 9397 99.009  9M 99 216 M 2.7 -8 99398 93.99  979.99 0. 677,
23.000 99.993 93.999 §99.39  217.48 2.64 03 $| ¢ 93.99 999.99 0. 6:0.
24.000  99.999  99.9979 99 99 2ig.67 2.65 A0 9999 9999 9NN 0. 697.
29.000 9399 93933 999 220.17 2.m™ <0 93399 93.99  919.99 0. 719.
26,006 99979 93.999  949.95  22).83 2.% 0w 999 99 9.9 99 9N 0. 712,
27.000  99.999  99.99 979.93  223.81 3.3 02 9939 9.9 99N 0. ™.
28.023 99.9%3  99.999  999.9%  225.72 321 €3 999.99 99 WP 0. £29.
£3.000  94.999  99.999  9M.63 7.7 1.8 . 993 W9 23.99 3.99 0. 506.
2.000  99.999  99.999  999.99  223.83 3.3 01 993.99 93.99 9.9 0. 500,
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TABLE [11-S. MOISTURE RELATED STATISTICAL PARAMETERS

MAY

STATION « 723932 »ALTANBDRG AF B

2 VAPPR P S.0. VP Srid VP v ™ SKEH TY OLvPT T S.D. DPT SKEW OPT NOBS TeP NOBS TV

MLAN MEAN S$.0. MEAN

K™ "B ~8 7 Y ¢ s K 0 K XL K

. 300 11.621 1.972 -.02 7.06 3.5 B efe. el 2.6 -.%3 €99. 899.

R ool 11.5-0 1.£88 - 26 J86.P9 3w B 2R2.10 2.10 -.57 88" 899.
1.0C2 %5.773 2.313 13 268.06 5..3 .ce eT.a? 6.10 -.66 B877. 898,
2.23¢C 3.158 1.529 .E9 E3. ;M 5 25 -.un 263.02 6.50 -.28 B8£8. 890
3.002 1 217 1.122 .18 278 1 LI 46 . 2 7.13 L L] B9. 830.
“ 023 .13 .749 1.%2 211.97 4.6 - 2<C.16 7.22 -.02 873. 830
5.23 .Eng .25 1.49 €5 . 3F .23 -:i.C3 243.96 6.686 -.05 8. e
6.0CC . 368 243 1.%0 6.2 123 -1.0C 237.97 6.839 -.29 87y. e
7.058 131 3 1.68 2%0.% 16 -.9. 2r1.3 7.0 ~.3 872. 22 3]
8.020 et Lre 1.47 el .97 -. 77 2¢%5. % 7.20 -.5 807. 88
9.0l¢C .09 0% 1.e2 235.01 3.53 - 219.10 7.86 -.53 “26. 883
10.220 024 .01t .oC 227.46 3.10 -.32 21%.70 3.90 -1 20. B8
11070 .cle .06 1.33 22%.€9 2.73 .ee 2.8 .5 3.«9 .19 13. i
12.CL3 .oC .003 1.e9 21%.90 3. 1.05 els 97 3.10 .56 V3. 8.
13 252 L2 ] 93 ¢ 999. 1 2i13.46 - 28 “t 93 99 93.99 999.99 5. 879.
e a3 1M 99.97; 999.99 213.49 3. 86 -.01 9°3.99 93.99 993.99 2. 676.
19 270 53 2 73.97 9n.99 212 65 3. .18 999 9 93.99 999.99 2. a7,
6L 99 33 9% 959 99N 99 211.76 3.2 -1 99.39 99.99 999.99 0. 87,
t7 o0 a3 929 95 9993 9P 9 211.33 323 -.31 9.3 99 93.93 999.69 0. 2
18 C20 99 939 99.9M 9N N 211.7 2.9 -2 999.99 99.99 999.99 0. 45,
19.¢CC 59.77M 99 9og 97 93 2:12.62 2.\ -.23 9u3 99 99.99 933.99 0. a3,
20.020 99 U 93 I 29 33 213 99 213 -l 9™3. 99 93.79 973.99 0. 828
21.Cu8 g% 999 I 993 9T N 5.1 2.02 -.11 g<3 99 99 99 939.99 0. 677.
o2 60 q9. 79 99 991 9y . ) 21t B0 2.0C LN 999 .99 79.99 993.99 0. 662 .
23.0°0 93 433 9y 979 [0 ST A ¢:8 6! 1.99 -.17 9u9 M 99 9 993.99 0. 651,
24.CC0 93 399 99 519 97} .23 a4V R ) 2.0 -.12 vy 99 93 99 993.99 0. [S 3
9. 000 99.939 99.979 99 " 222 15 2.1%5 -.0% K9 .99 93 99 939.99 0. 762 .
2€.00¢C 99 97 99.999 995 99 223. M 2.26 -.08 953.939 93 99 993.99 0. 755.
27.000 99 Q99 99.999 999.99 20%.96 .42 .03 9¢9.99 93.99 9339.99 0. 6:9.
&8.070 39 39 9K M 37 N ce”.19 Q.48 I3 9¢3.99 93.99 993 39 0. 583.
29.000 99 19 93 993 ¥y M ©3.57 2.%9 .19 399.93 95.39 939.99 0. Bute,
1 eao )Ty 93.) 3799 S31.80 2.l .29 9.93. 93 93.99 9391 9. 57




TABLE l1I-6. MOISTURE RELATED STATISTICAL PARAMETERS

JUNE

STATION » 72193) VACDENGERS A B

b4 YAFOR P S.0. vP ShEW YP Ty v YW TV 0EWP™ 1 S D DPT SKEW OPT  NOBS TP NOBS Y

rIAN MEAN S$.0. M AN .

L3, g 8 €6 K DEG X jo. 30 ¢ o SO 4

.Go0 12.970 1.£81 -.09 “OR. 18 3.8 .63 °83.33 2.07 -.70 T56. ™.

109 ie.Lh 1.649 R B88. M 3w .67 cB3.% 2.03 -7 775. 7S,
1.0.C €.110 2.¢28 Bl 222,30 5.9 -.wb LAt A 6.0 -.22 . 193,
2.2 3= 1.662 .08 209.53 “.55 -.66 6w . 82 895 .02 TTe. 790.
3.00¢C 2.cod 1.1%7 i.23 <ol .72 3.99 -7 e . 5.9 e 769. 793,
«. 200 T.w s .88 1.w5 c76.49 3 -7 253.16 6.27 .29 768. 789.
5.2032 .863 5L 1.90 G . B 3.%7 -7 T .22 6.9l .0 T 790 .
E.0CO .50% .31 2.u5 XD B 343 -.91 2e1.1% E.73 .32 768. 788.
7.c20 276 2wl 2.80 AN ] 3.3 ~.95 C3%. G 7.33 .23 763, 7688 .
8.0230 123 135 2.7 &7.68 3.5 -.79 ccB. w8 7.50 .10 Tt 7688 .
9.002 072 .CE7 2.% eId. &M 3w -.51 221.61 7.88 -.16 €83. 7686,
10 €GO .3 .QuD 1.8¢ 23 .16 3.1% -.c6 214.59 8.9 .el 169. 706.
11.CC0 028 .027 2.64 30w . 98 2.9% -.10 2iv.00 L 1.68 13 782,
12 coe .03 01! 2.50 213.23 1.6 .07 203.60 1.97 1.9 12 781
13.C73 .00 012 2.13 1v. R 3.n3 .3 237.22 5.1 1.2 10 778.
Je. gl Ol .019 1.3% 212.43 3.51 .31 237.73 7.10 1.2% 6 T,
15.23 «3 507 99.999 993.93 210.%3 3.% .00 933.93 93.99 939.99 3. T,
16.000 o9 979 93.939 9™3. 99 208.96 3.64 -.03 999.99 93.99 999.99 0. 772,
17.€C2 @3 99 899.9° 9 993. 99 208.7 3% -.09 923.99 99.99 993.99 0. 8.
18 cee 99 33 93.u™9 $749.99 2c9.81 2.7 .C9 999. 13 99.99 939.99 0. 9.
19 CL0 2 ZIME o 99.97 973.99 211.95 2.18 .10 999 99 99.99 903 . 39 0. T3,
¢d.8C0 Q93.923 99.979 97.93 Qlw. Ot 1.80 .03 999.93 93.93 999.99 Q. 738.
21.C29 Fs T} 99.939 N .99 21%.9% {.61 N 993.99 99.99 939.99 0. SN,
22 €20 .99 99.939 973 99 e17.89 1.% .09 993 I 99.99 92 N 0. $318.
23.023 93 999 99.999 .99 219.80 1.%8 .31 935.99 93.99 9995.99 Q. 933,
&e.C20 53 1M 99.999 993" 221.% 1.63 . 997 99 93.99 939 .99 0. 5,
&% .00 73 9 99 999 [: N 3.3 1.68 .19 999 99 93.99 993.99 0. 679.
26.0233 97 553 93979 3 s3 205.12 | Ik a2 999 93 9 99 999.99 0. €69,
27.C08 T ¥ 3.3 G¥. .03 f2r.0 1.6 .3 993 99 995.99 g99.9 0. 209 .
8. CL2 ¥3.G53 9. ¥ 9 a9 c08.67 1.66 6 99 M 99.99 [ 0t -] 0. 505,
29.CC0 9. 993 99.999 97).99 230.3% 1.97 - 977 A 93.99 ¥99.99 0. w68 .
313.099 >3.399 9. 939 *13.99 232.17 2.00 -2 999 99 9.99 933 99 0. L1

88




TABLE IH-7. MOISTURE RELATED STATISTICAL PARAMETERS

JULY

STATION = 723930 VANDE'HERT AF B

4 YAPOR P S.0. VP SrIW VP v v SKEH TV ODEWPT T S.0. DPT SKEW OPT NOBS TP  NOES Tv

MEAN MEAN 5.0. MEAN

KM e me 0EG K 06 K DEC K 0EG &

.CCO 13,59 1.583 .10 2688.95 3.c8 .30 e, H3 1.79 ~.33 809. 809.

123 13 733 t.565 el <B83.0% 3.13 .3% ¢8%.75 1.73 ~.%0 830. 8313.
1.0L0 6.330 2.8 1.1 296.6J .09 -.6% 72 .6 L2 1) .13 8i8. gu3.
2.0Co “w.4e 2.293 1.3 222.33 3.0% -.5% 67,43 6.3 .35 acw. 87,
3.cLo 3.07% 1.935 f.3 286.01 ©. 39 -2 c62. 18 7.18 - 816, -0
“.C20 2.027 1.73 1.%8 €719.29 .10 -.23 6. 60 7.6M .63 81%. eus,
5.C20 1.199 .956 1.86 272.33 2.1l .02 259,19 7.67 P al5. 5.
& GO0 .636 LS5 2.35 205.53 2.e2 -5 o321 7.22 .80 B89, 8.3,
7.0%0 .32) .08y 2.47 o8 . v6 2.3 =% ©36.11 7.10 .60 80y, ol
8.0C0 L1695 .148 2.1 €51.03 2.%0 -.30 "229.30 7.90 .30 737. el
3.CC0 .079 .CTw 2 46 3,53 2.6+ -.33 c2d. 8 7.67 .07 793. 43,
13.C790 .036 .036 1.97 236.06 2.69 -.o 21%9.35 8.09 17 429. eve
11.CT0 .C23 017 1.9 228.89 2.98 -.20 €13.78 5.7 -.32 2s. a8
12.05% St .03% 1.52 a22. 35 2.33 -.27 <C3.42 2.8} .82 17. B4l.
13.0.0 99.9579 99.999 933.93 216.46 2.7 .23 933.98 93.99 999.99 5. el
tv.C.3 95.993 99.939 993.93 211.28 2.61 .79 ©99.99 93.99 999.99 0. 8.
15 CCTC 99 29 99.939 993.93 207.26 2.9 .83 €33.99 93.99 993.99 0. 827.
15.077 99.939 99.99 239.99 c05.75 c£.9% N ©33.99 93.99 999.99 0. 8l7.
7.0 99 273 99.939 I 206.63 2.65 .51 939.99 93.93 ¥99.99 0. 795
18.0702 22.993 93.959 999.99 208.88 2.25 .e2 ©33.99 93.99 999.99 0. 789.
19.200 99.999 97.932 ¥93.93 2)1.62 1.78 .09 999.99 9.99 939.99 0. 783.
20.000 99.373 99.999 993.99 2lu. iy 1.65 .02 679.99 99.99 939.99 0. 773
21.0c0 99.399 99.939 9¥1.99 216. 4y 1.58 .04 999.99 99.93 939.99 0. 7ce.
e2.000 9°.979 99.979 939.95 218.wy 1.9 -.06 §99.99 99.93 939.99 0. 68 .
23.C00 93 .973 99.993 993.99 220. 2 1.49 -.1e 999.99 93.99 939.99 0. S,
24 . 009 99 739 99.979 97%.99 e21.90 1.93 -.12 $79.93 99.9%9 935 99 0. 577.
2T £le 93.903 39.993 99.99 223 .46 1.56 L €39.99 9.9 993 43 0. 122,
.000 97.339 99.939 993.99 2°S.15 1.66 .10 959.99 93.99 39 .93 0. 7.5,
27.C0D 99.999 93.979 999 .99 226.97 .73 .c9 <99.939 99.99 933.99 g 656 .
2. 0ug 99.999 93.959 973.99 228.53 1.85 -.07 £39.99 93.99 999.39 c. 56 .
23 Clo 93.973 99.999 999.99 230.20 2.03 .08 939.99 93.99 999.99 0. w96 .
32.0C0 93.999 99.999 993.99 231.8: 2.00 .0u €99.99 99.93 999.99 0. LN
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STATION = 723930

4

Km
.0c0
.100

.000

.coo

.G00

.000

.CCO

.coa

.00d

shi/]

co0
10.c00
11.000
12.000
13.00C
19.000
15.003
15.¢20
17.000
13.c00
13.0C0
22.0C0
21.000
2.000

23.000
29.009
€%.000
26.000

27.000
fe.Co0
£9.000

C.000

VWO IOD Sy =

VAPOR P
MEAN
la?,
1%.336
14,497
6.8
«.616
3.0%4
1.960
1.136

649
323
.168
.Caw
.0l
.023
o1
.0
L9729

33

383383883833333888

2
g
3

339
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933
933
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823338883
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X
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33838333343 .
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X
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g

AUGUST

322y

9RF28B=

-
-

£
w

-1

19

90

-' .-.- .
RR&ESS

2PRRIEBY2B2RRY

MEAN

6«
8. 39
26%.57
273.69
267.9
262.07
2%.28
™3TR
243.31
235.00

973.99

CREREEREERER:
333838838888

g%

8938885888888888nunnouiinssnun:
BEEIBRB88B 833388883

8E338383383333383
885835383383333383

TABLE i11-8. MOISTURE RELATED STATISTICAL PARAMETERS

OEWPT T S$.0. DPT SXEM OPY
o x

?

-]
93
53
39
68
“7
9

™
.78
17
.36
.13
a7

§
2

£
§

SRI333337333928

R

235323
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ODIOUNF Wy~

™

.000
.100
.030
.000
coo
€20
€00
000
.002
.0Co
.000
.000
.00
.039
.C20
.C00
.nco
€30
.20
.009
.G00
.00
.000
-000

3,680

.¢00
.C00
.G00
.C00
.Coo
.C00
-000

$2883882338338888
33338388338833848

STATION = 723930
VAP(R P
MEAN
e
.233
.3C3
.3%
NT9
.e83
.686
.92%5
.98
257
.138
.067
.09
.02t
-on
.005

+r

ERLEIHNIYEHBREK

8838883883888 8888
88888533388 888388
EEELELELELLEEELE S
B3R EBBZ3BBRB3888

v

FEAN

CFG

221
216.

211

208.
206.
206.

c8.
210.
213,
215.
217.
219.
220.
eee.
223,
225.
226.
ece.
229.

YRINBENIR

K

.60
R
.18
.52
.20
.93
.57
.83
-7

.13
233.

69

.03

3

00«

BPRPEPBRx”

mmm-—-—-:—-—r;-—gvpynyt{ummuuu(ummmmmuucu:R'-”-.

AR PILRERBRS B35 823252288

SEPTEMBER

SKEW TV

.64
.63
.26
.56
.59
6
.57
.76
1%
S
.22
.01
.10
.16

TABLE I11-9. MOISTURE RELATED STATISTICAL PARAMETERS

EPT T S.0. OPY

MCAN
DEGC K
euH. T
285.27
.43
267.31
e61.32
4453

999.93

ggggsgasasagssed
238888838338888838

L]
SRRBI033I73T

-
(=]

2388888383888 88885288 RTANGEARN Y x

22328385883383838,

88888858888888888 . cu.uinnovnoynd
SREBBRLB3BB388883

SKEW DPY NOBS TP

NS,
818,
T70.
767.
766.
761.
752,
750.
5.
™7,
721.
22,

2v.

n
o

00000000000 ODO=L N

783,
703,
783,
782.
781.
780.
700.

591,

Je1.
T,

513,
L1:
“63.




STATION = 723230

4 VAPOR P
AN

t "e
-000 12.912
100 12.761
1.000 6.120
2.0%0 3,443
3.000 2.110
%.CC) 1.27%
3.000 m
6.000 N7
7.000 .263
9.000 el
9.000 .C69
10.020 D0
11.007 013
12.000 .0ce
13.592 99.979
1,000 99.999
15.09) 99.999
16.000 99.999
17.000 99.999
18.000 99.979
19.000 9.973
20.000 99.299
21.¢000 93.979
22.000 99.933
23.000 99.999
2.000 99.979
€5%.600 99.539
26.000 99.999
27.000 992.999
2y. 003 93.999
29.000 93.939
30.000 99.793

833323383333333888
§83838383334338483¢
$53393939338888888_ ____ann-oo
3833888885585838857

c6

OCTOBER
v SKEW Tv
$.0.

0EG X

LI L] .09
3.98 .09
53.29 ~.06
“.% -.B%
L1} -.895
1.0 -1.01
3. -1.20
3.7 -1.28
1.6 1.2t
3.5%0 -.86
3.06 -.3
2.6 .03
3.2 K1)
3.6\ S
3.8 .13
3.23 A4
3.23 L)
. .02
1 38 1} .08
2.9 11
Q.. .06
2.10 .10
2.10 .10
2.10 -.09
2.18 -7
.2 -.19
2.23 -2
2.3 -.32
.48 -.38
2.66 -
2.03 ~.3
2.97 -9

92

MEAN
LG X
203. 4
2827
271.8
263.83

g%

EEEEREEEFEFREEEL
3333358588 558883%8

8388833838333 3888888--00ex

TABLE [11-10. MOISTURE RELATED STATISTICAL PARAMETERS

OCPT T $.0. OPT SKEW OPY
DEG X

. 22
“. 19
8.8

7.2

3838588338383 3883 8888253582

$98339383323233233

U L

.

2BYRLBLRR2LLR 8888833

§
2

2333RRBRRIERRLA

233

817.

*
b

80Y.
8co.
M.
(4
610.
66,
m.
n.
963X,
310.
w79,
v58.
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Jdasam

BRANIRYIV2IS

BOBIONE W —

L)

.00
.100
.000
032
cod
020
0c0
0co
0co
0c0
000
690
.200
.000
.000
.000
.000
.0a20
.000
cco
.00
.000
.000
.000
.000
.000
.000
.000
.000
.000
-000
.909

STATION = 723330
4

VAPOR P
MEAN
L -]
11137
16.979
5.676
3.103
1.88%
1.190
T
w58
27
1S
079
.033
19

3833828833833838488
$833388884838383838

TABLE IlI-11. MOISTURE RELATED STATISTICAL PARAMETERS

NOVEMBER
VANDC EERG AFD
S.D. VP SKEIR VP Tv ™ SKEW TV JEWPT T S.D. DPT  SKD4 OPT NOBS ToP
MEAN $.0. MEAN
2 -] 0EG K 0EG X DEG X 0oL K
3.2%0 -.02 2a7.91 .0 .0 201.09 4.69 -7 268.
3.133 -.C5 oH7.6 L .07 2€0.50 “.61 -7 882.
2.882 .89 265.50 s.02 .09 270.%8 7.0% -.09 890.
a.ces 1.27 2a1.92 5.02 -.38 262.07 0.07 .19 9.
1.366 1.72 a76.77 .. 8 -.6h 25%.6 7.95 2t ae.
.835 1.92 27C.89 .67 -.78 250.00 8.1 .2 en.
.636 1. 26%.38 “.% -.88 .93 9.4 .0% eve.
.2 2.08 2%7.%3 Y. -.05 239. 9.70 ~.02 ar.
2%5 2.01 250.10 “.31 -8 233.28 9.17 -.13 e72.
A3 1.67 42.61 “.09 ~.69 227.& 9.26 -3 820.
.068 1.5 235.11 3.69 -7 221.98 8.97 -.47 476.
.0298 1.29 227.93 3.9 .12 215 26 7.1% .08 ‘3,
.010 1.48 221.39 3.53 .52 au0.:7 LR} .79 17.
.00 N 216.1% “. 15 .50 206.%9 3.63 .26 15.
99.999 994.99 212.8% .39 .18 999.99 99.99 999.99 S,
99.999 993.99 210.73 3.80 .08 999.99 99.99 999.99 1.
99.939 999.99 200. ™ 3.53 27 999.99 99.99 999.99 0.
99.999 999.99 207.13 3.67 .23 999.99 99.99 999.99 0.
99.999 999.99 206.72 3.7 .08 939.99 99.99 999.99 0.
99.993 999.99 207.38 3.7 -.0% 939.99 99.99 999.99 0.
99.993 973.99 2080.78 3.00 .00 999.99 99.99 939.99 0.
99.999 993.99 210.13 2.5 -.01 979.99 93.99 939.99 0.
99.999 993.99 211.73 2.19 -.01 979.99 99.99 999.99 0.
99.999 999 .99 213.21 2.18 -.0% 999.99 99.99 999.99 0.
99.999 993.99 2i.78 2.1% .00 999.99 99.99 939.99 0.
99.999 999.99 216.11 2.23 -.19 999.99 99.99 999.99 0.
99.999 993.99 217.%9 23 -.18 999.99 93.99 999.99 0.
§3.99% 973.99 218.86 2.%7 .08 919.99 99.99 999.99 0.
99.939 979.99 200.0) 2.70 A7 999 .9 99.99 993.99 C.
99.999 999.99 221.20 2.8% A7 999.99 99.99 999.39 0.
99.999 973.99 222.3 2.9 .03 939.99 93.99 939.99 0.
99.999 993.99 223.6% 3.01 .0 999.99 93.99 999.99 0.

93

i
2

.

S33BFRARIIA333920

5318

ai8238R3E3

817,




TABLE 111-12. MOISTURE RELATED STATISTICAL PARAMETERS

DECEMBER L
STATION « 723330 VANDDYEERG AFB |
| z VAPR P 5.0. VP SKEW VP 13} ™ SKEW TV OCWPT T §.0. DPT SKDW DPT NOBS ToP  NOBS TV ¢
MEAN MEAN s.0. AN '
K ) ] €6 K 0€G X DEG K 0o K i
‘ .C%0 9.909 3.129 & s v. g7 “.i%  278.46 5.23 -.72 902. 9202. '}
: .10 9.231 3.022 23 288w “.T -2 2.2 5.15 -7 918. 919, t
! t.000 .. 763 2.m 137 =3 2.17 -.16  257.92 7.7 .18 928, 9%, !
‘ 2.000 2.792 1.931 Le 2917 5.49 -8 260.%7 e.17 21 7. 9%, :
i 3.000 1.000 1.332 1.6 2710 5.33 -8 2%.99 a.07 .27 o1y, . .

; %.0c0 1.699 899 1.9 268.33 517 -1.0%  2%8.97 .23 .23 917, 9. :
3.C00 672 .59% 2.62 ;.19 8.02 -1.09  243.09 6.7t a3 922, 911, i
6.000 39 .3%8 1.9 25+.68 v.90 -.g7  2¥7.%0 0.93 -.03 99, a1, :
7.050 227 .o 1.66 27,37 §.% -.66  231.97 9.09 -.16 %3, oy, i

$ 9.c20 RY. ] s 1.5%  239.9% w2l -3 226.13 8.09 -3 . 99,

! 9.000 .ca2 .57 1.7 2.9 3.82 -.06 222.%2 8.65 -.58 5. 828.
! 10.0C0 .03l .08 1.06 229.% 3.93 21 2151 6.31 ) . 926. i
‘ 1t.e00 .0t .DTw 82 2198 3. .68 211.06 2.16 .23 . 93s. :

12.000 .c09 .003 14T 215w v.98 N8 207.46 2.%0 .56 8. gas.

13.€00 99.979 99.999 999.99 213.63 5.9 -.0v  999.99 9.99 999.99 t. 9.

1.009 99.999 99.999 999.99 212.%8 “.: .03 $39.99 0.9 %39 0. 917.

19.020 90.999 99.9%9 9A.99 210.67 3.91 E T X 99.99 999.99 0. 9.

16.027 9399 95.939 99.99  28.91 3.8 A7 939.93 .99 999.9 0. 908,

17.600 97.999 93.979 9999 250.04 v.08 -0y $79.99 9.99 993.9 0. 868,

18.000 ©9.999 932.993 935.93 8.2 3.0 -.20 999.99 99.99 999.99 0. 861,

19.050 93.993 93.939 N9 209.17 3% N 99.: 9.99 99.9 0. 82,

20.000 €999 92.99 973,99  210.% 2.9 -.52 9999 9.99 999.99 0. 83,

21,00 95999 93993  993.39 21\.7% 2.mn -2 999.% $.99 999.99 0. &7,

22.000 99.999 99.99 98.99  213.10 2.6 00 9999 9.99 933.99 0. €37,

23.000 99959 99.999 §.99 2.} 2.5 - 999.99 99.99 993.99 0. Bl

2.000 99979 99.979 AN 21567 2.63 02 971399 95.99 999.99 0. 750,

2%.090 93.999 99.999 9H.99  216.82 2.78 .67 993.99 99.99 999.99 D. 733.

26.000 93.999 99.999 970,99  218.00 3.07 A3 99999 9.99  999.99 0. 129.

27.002 99.999 99.999 91993  2i8.01 LM .30 979.99 9.99 999.99 o. 593,

28.000 93.993 99.999 992.99 220.0% 3.8 .31 999.99 99.99 939.39 0. 5y,

29.C00 93.999 99.999 99.99  221.17 3.50 31 999.93 99.93 929.99 0. “9s,

30.000 99.999 99.999 999.99  222.38 3.%0 A% 9N .99 999.99 0. .

{
4
94
}
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Lo

.CCO
.1co
.000
.000
org
.Q0o0
.000
.000
000
.03
.000
10.000
11.000
12.000
13.000
1+.000
1%.000
16.000
17.000
18.000
19.C00
29.0C0
21.000
g2.000
23.c00
29.000
€5.€30
26.000
27.000
8.0
29
30

VBLORE -

-0%0
090

STATION = 723930

VAPCR P
MEAN
"0
11.70%
i1.638
5.737

3.328

2.10%

1.306

.78

451

.22

A3

073

.036

€20

.010

8
2
w0

83833838385388338)
$8853388353338838

99.999

8888388883838838

$582888334884338
R EEEEELEREE L PR

-3

-
o e e & s

o .

3888333835538 838853R3UARN2DYS

ANNUAL
™ 1w SKENW TV
MEAN s.D.

[» 3 0EG K

287.60 “.3 .01
287.v% “.29 -.0
2688.4% 7.19 .07
203.8e 7.06 -1
a78. 20 6.%0 -m3
a2.09 6.19 -.53
6% .. 6.1 -.%55
8.2 6.19 -.w9
251.00 6.2 -3
3. 6.1w -.19
235.84 5.9 -.0!
228.% 5.69 12
2e2.17 5.38 13
217.% .08 -.08
214.86 "2 -.29
212.713 3.8 L
210,83 .0 .18
208.76 “.21 13
208.4%5 3.91 .06
209.23 3.49 -.19
210.78 3.03 ECY )
212.38 2.08 -.%7
21%.07 2.9 -.57
215.% 3.0% -.83
217.08 3.20 ~.53
218.37 3.0 -l
2c0.08 3.% ~.51
e21.%7 3.7% -.“9
223.ev “.05 ~.48
224 .66 “.35 ~.
286.e2 L -.38
227.84 .S ~.39

95

MEAN
DEG X
291.95
281.9%
270.93
262.98

939.99

g2338282223888428
8888888823888319388

R
o
x

P85 2388888888888 82 XYEUNKNRISR

8322838888888 3888888uvovnmoomonss
§338828888333338488

TABLE 11I-13, MOISTURE RELATED STATISTICAL PARAMETERS

OCWPT T §.0. OPT  SKEW OPT

-.18
.02
.1
.10
.10

-.04

-.16

-2

-.22

BBE8 8388383888888 88%X

NODS TeP

10131,
10C98.
10033,

9987.

9969.
9301.

149,

B

128.

-39

DPOOPOOPOOOOOOO.

- < e e
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TABLE IV-1. HYDROSTATIC MODEL

ATMOSPHERE :

}

)

JANUARY ‘

!

STATION = 723930 VANGENBERG AFB

2 0EQ. HT, P 4] v
KM xn [ ] G/n3 DEG K
.000 .00C 1018.9300 t2%2.0000 265.76
.100 .100 1006.8000 1229.C0J0 26T .Y
1.C00 L9729 923.7%00 1110.C3¢00 263.67
2.000 1.997 ©20.5300 999.9200 &78.89
3.000 2.996 707.5%00 9C0.9000 273.62
“.co00 3.99« 623.8100 812.1000 67.61

5.C0C 4.991 %4@.3300 732.1000 260.93 .

6.000 %.980 “8C.300 6%39.3030 &33.80 .
7.000 6.90% %“19.1700 592.9030 6.8
8.000 7.982 3%4.2500 %31.8070 238.62
9.0:0 8.979 315.C800 75,4000 23C.99
10.000 271.2700 %22.5000 ec3.69
11.000 232.%500 371.%5000 218.05
12.000 188.76C0  321.9000 215.13
13.000 163.6600 275.60C0 21e.\3
19.0C0 14e.7500 236.1000 213.95

9.97%
10.970
11.966
12.961
13.956
15,000 14,950 123.3700 203.1000 an.e2
16.000 15,944 10+.9900 174.6030 ars.%
17.Q00 16.938  89.2497 143.1000 o08. 47
\9.000 17.932 75.8360 126.8000 208.43
19.000 18.92% 64.4700 107.2000 209.46
20.000 19.918 S+.8580 90.7000 210.M
21.000 20.9)0 446.7270 76.7500 212.09
22.000 21,903 33.8450 6%.0400 213,41
23.000 22.895 3v.0080 55.2200 FALN-
24.600 23.886 29.0530 v6.9300 215.67
2%5.060 24,878 24.8420  39.9000 216.91
26.C038 25.669 &21.961¢ 33.9600 218.09
27.0C0 26.859 18.2120 28.9400 19,895
28.000 27.650 15.6150 24.6500 220,64
29.000 20.840 13.4020 21.0200 ee2. 1
30.000 29.830 11.51%8  17.9200 223.83
32.000 31.806 8.5546  13.0000 230.35
Tv. 000 33.784 6.400% 9.5150 235.52
36.000 38,760 4. 8204 7.0120 240.68
38.000 37.73% 3.693% 5.1970 v6.15
“0.000 33,708 2.7661 3.8830 251,12
42.000 «1.661 2.1373 2.9080 297.35

4“w.0C0 “3.652 1.6499 2.1970 eg2. 97
46.000 us5.622 1.2795 §.6820 266.
48.000 “7.590 .9937 1.3090 265.70
50.000 4g9.%58 LTINS 1.0270 262.73
52.000 51.52% 5957 8042 98.3
3.000 53.489 4593 6056 eo7.02
%6.000 55.u53 . 3535 eu? 5%.30
58.000 57.41% 2716 .38 293.67
60.600 59.377 .2083 2904 251. 11
€2.000 61.337 - 1590 L2069 245.33
64.000 63.29% . 1208 4737 240.59
66.000 65.253 L0911 .13%8 23.89
68.000 67.209 .0683 L1048 7.9
70.C00 69.16% .0508 .0797 gee.68




TABLE IV-2. HYDROSTATIC MODEL

ATMOSPHERE
FEBRUARY
STATION = 723330 VANGCNEERG AF O
2 CEQ. WT, [ 0
[ KM [ ) Gr+3
.000 .000 1018.7CCO !2vwi.COC0
.100 .100 1006.60S 1227.0220
1.009 .939 903.61C0 11t1.c0CO
2.cco 1.997 800.2220 1002.0200
3.000 2.996 707.0%30 903.00C0
.00 3.99% 623.1000 8t13.9cC0
5.000 %.991 5S47.4630 733.6700
€.200 5.988 “79.33C0 660.ECC0
7.0C0 6.9685 “10.0900 %59+.0060
8.000 7.982 363.0400 532.4200
9.C00 8.979 313.8500 %75.%3C0
10.000 9.975 270.07C0 w21.9c00
11.0C0 10.970 234.%100 370.7000
12.000 11.9668 197.7°00 319.8500
13.0C0 12.961 168.9100 272.9000
1%.000 13.956 144.2200 &3-.1020
15.000 19.350 123.0i00 @201.7239
16.000 15.9%%  10%.7900 173.4000
17.C00 16.938 89.10:0 148.4200
18.000 17.932 75.7%70 126.3200
12.C00 18.92% 6v.%I%0 107.0500
20.000 19.918 5v.8220 90.5200
21.600 20.910 “6.7C40 76.6520
22.000 21.903 39.8240 65.0500

23.000 22.895 33.98%0 55.2600
&+.000 ©3.896 29.17780 46.9300
25.0C2 24.878 2v.8!60 39.9100
26.000 €5.869 21.23%7 33.92.00
27.009 <6.859 18.1880 26.9500
28.000 27.85%0 15.5960 2&4.6100
€9.000 £8.840 13.3890 20.9500
30.000 29.830 $1.510% 17.8+00
32.000 3:.806
T.000 33.Tuw
36.000 35.760
38.000 37.735
“0.CCO 39.708
42.000 41.681
“w4.000 %3.652

L5671 13.2200
77 9.520
. 85390 7.0093
.7000 %5.2090
.83wg 3.9140
. 1827 2.9610
.6873 2.2530

- YW EOD

46.000 45.622 <3071 1.7%70
“8.Co00 “7.59¢C 013 1.3%50
50.000 “9.5%8 Bchl:} 1.054¢C
52.000 51 .5 -607v 8000
S.000 53.489 4698 637
S6.C30 55.453 . 3623 4366
58.000 57.415 2789 385
63.000 59.377 214 .2an
62.020 61.337 1643 2322
6%.009 63.295 1251 .1g28
€6.000 65.253 . 09486 w3
68.0C0 67.209 .G709 L1103
70.020 69.169 L0529 .09
97

237,

55,
260.
263,
oBe,

R
60

€

avl.
6C.
51,
55,

9.
.
236,
26,
220.

588953923302

A3IBBRE¥Y:

BUBYR:

?
SO -
Bx<

[ 8




TABLE IV-3. HYDROSTATIC MODEL

STATION = 723930
4
KM

POIRNEWN —

64

?0.

020
.100
.2o¢
.000

.000
.0e0

.000

.000

.Q00
.000
.000
-G00
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.00
.oco
.000
.000
.000

.000

.000
.000
.000
. 000
.000
.000
.000

.aoe

.000

-000

.000

.003

.000
.000
000
.000
.00
.000
.000
.000
.000
.000
.coo
000

ATMOSPHERE
MARCH
VANDENBERS AFB
GEC. MT, [ 4 o]
K Lo ] G/M3
.000 t017.9000 12+0,0000
.100 10C5.8000 1227.0000
.993 9C2.64C0 1110.0029
1.937 799.5500 1£9).0200
2.996 7C6.5000 931.7000
3.994 622.69C0 ©12.6000
w.991 S47.1700 732.4030
%.988 »79.!1400 £59.8CC0
6.985 “\17.8100 %33.4+000
7.992 362.965C0 %53;.9000
8.979 313.82C0 «7v.8000
9.975 270.1000 42).4000
10.870 231.5000 370.1000
11.956 197.8700 320.1000
12.961 168.9800 273.3C00
13.956 144.2800 23+.0000
14.950 123.09C0 201.3000
15.944 104.8800 172.9000
16.9389 89.2750 147.9300
17.932 75.9670 125.9000
18.925 64.6650 106.7000
19.918  %5.0820 90.5300
20.910 46.9980 76.7800
21.903 40.07!0 §5.1000
22.895 34.2290 55.2900
23.886 °29.2670 46.9300
c+.878 25.0490 39.9800
25.869 21.4610  3ImM.0300
26.859 18.4080 28.9600
27.850 15.8100 24.6700
28.840 13.5970 21.02C0
£9.837  11.7107  17.9300
31.806 8.7+16 13.1300
33.770+ 6.5688 9.6780
3%5.760 “.9672 7.1500
37.73% 3.7768 5.3530
39.708 2.88M “.0030
41.68t 2.2185% 3.0230
“3.€%.2 1.7125 2.2990
45.622 1.3262 1.7630
47.590 1.0291 1.3630
49.558 . 7991 1.0570
31.52¢ . 6204 .8235
53.489 4811 L6435
55.453 3126 5005
§57.415 2881 .3900
%9.377 .eaa2 . 3050
61.337 L1707 .2389
63.295% L1305 .186G0
65.253 .0992 RLIY)
67.209 0748 1131
£9.16% . D559 .0870
98

DEG K

2e6.
65,
2es.

78.
ane.

£50.

aus.
237.
230,
223.
217.
215.
215,
iy,
21e.
arn.,
10,
210,

an

e
a3,
214,
215,
216,
218,
219.

21

223,
a5,
227.
a3,
238,
b,
eve.
253.

2B

2693,
265.
264 .
2€2.

261

59,

S,

6.

24t

23e.
205.

.0

JHBELRY

L3

M
i8

17
6%
.10
.53

91

.0
a1

63
.€0
g9
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TABLE IV4. HYDROSTATIC MODEL

STATION « 723930
Z
xn

DO SOSE Ny~

2LRTRILLLY

.C00
100
.000
.000
.QeQ
.C20
.Qo0
.GCQ
L0
.C0Q
039
.000
.€od
.C0
.00
L000
.000
.0Co
.00
.030
.00Q
.000
.Qo0
.000
003
.000
.000
.000
.000
.Cco
400
.000
€00
-0Q0
QG0
030
.000
.00
MY
€30
000
.0%0
.000
000
000
.00
200
co0
000
coo
.L00
coo

CEO.
L4

SCOQQU’\}IIUN—

- o -
Y -

e

BYPENYEEEIFuT

[1 2V SV S S 4 V) ol Ak V]
333393"535—@4@“—0'55«-334

ATMOSPHERE
APRIL
VANDENBERC 278
MY, [ 4 o]
[ ] G/m3
.000 1017.4200 1239.00C3
.100 1005.30C9 1206.0000
L9939 632.9500 1103.0000
.997 799 48Z0 998.7L00
.996 706.5%00 B893..CC0
.99 623.0%C0 813.3C27
.991 S%7.7C0  730.2000
988 %79.3%00 6%57.8C00
90% «i18.6770 591.5000
.982  36%.1C00 9530.3000
.979 315.0920 %73.8C00
LTS 271.%200  %21.1000
970 232,7900 371.1020
Q€6 198.9700 300.el00
.961 169.8100 275.0000
956 14%.9200 23%.3000
920 123.6400  201.8000
.9M%  105.%100 173.10C0
.938 B89.8050 147.80CO
.932 76.5iT0 12%5.7030
925 65.2110 106.8%00
.918  55.6!'30 90.80CC
810 w7.46M0 77.0330
.903  40.9500 65.3%500
.83% T.6810 $5.59C0
806 29.6910 %7.3000
878 25.4w40  “D.2600
869 21.8300 34.2800
859 18.7%%0  29.15C0
893 16,1330  @w.90CC
.guQ 138070 21.™M2
.820 11.9972 18.17C0
8BNS 8.9 13.3109
A ) 6.7u5% 9.0280
.760 5.1319 7.300
13 3.9106 5.47C0
.708 Q.92 “©.1070
681 2.3:23 3.0000
6952 1.7 &.3570
602 [ 1.8223
593 1. 0t15e 1110
558 .By7 1.10200
S .6L.86 .861S
.83 Mg 6761
Lwh3 .397% 5286
.15 L3078 St
.3 236 320
35 .18:6 .o8%
295 .1393 .e0s8
.2%3 L1053 .1568
.€09 .0790 .121%
L 169 .058% .09t
99

1w
66 X

286.

285

283,
8.
275.7
<67,
col.
o9,
LN
233.
231.
ean.
218.
Qiw.
eiu,
2l
ers.
cie.
el
ere.
12,
213.
2.
216.
217,
2e.
220.
221.
LGN
25,
e37.
229.
236.
Fal I8
6
250.
256
61 .
b,
s )
I 2 M
&9,
(328

Xd

2G3.
&60.
57,
o5t .
3.
23%.
eer.
2i9.

olv}
1]
™




TABLE 1V-5. HYDROSTATIC MODEL

STATION = 723930

4
K

.000
.100
1.000
2.000
3.000
“.000
S.0C0
6.000
7.000
8.000
9.000
10.000
11.c00
12.000
13.000
1%.000
15.000
16.000
17.000
18.0%50
19.000
20.000
21.000
ge.o00
23.000
2%.000
25.009
©6.022
27.020
28.000
29.000
30.000
32.000
Tv.000
36.000
38.0C0
40.000
“2.000
4. 000
“6.000
48.000
50.000
52.000
S4. 000
$6.000
58.000
€0.070
62.000
64.000
66.000
68.000
70.000

ATMOSPHERE
MAY
VANDENBERG AFB
GEO. MT. P 0
M 8 G/M3
.000 1015.9300 1233.0C00
.100 1903.9300 1219.0200
.999 902.100 1C3).0C20
1.237 800.693C 9@2.t.CC0
2.9%6 709.16C0 688.2370
3.9% 626.5100 802.%CCI
©.991 551.87C0 724.5000
5.9688 4Bv.5% 00 6%3.7000
6.985 “23.8000 <89.33C0
7.982 369.1600 %5239.75C00
8.979 320.1300 474.50C0
9.675 276.3200 423.2000
10.870 237.4002 3IM.8000
11.966 203.13C2 328.3C00
12,961 173.3690 2682.9000
13.956 147.8500 24!.300C
14.950 126.0600 206.5300
15.94% 107.4100 176.7000
16.938 91.4880 150.8000
17.932 77.3270 128.2¢00
19.925 66.4110 108.80C0
19.918 %6.6440 92.2950
20.9{0 48,3650 78.2€C0
21.903  41.330 ©66.41C0
2c.89% 35.3640  56.3300
23.896 30.3230 %7.9400
&4.878 26.019) w).eloon
25.669 22.395) Iv.770C
26.8%9 19.2330  29.e=20
27.8%0 16.5680 25.34C0
28.840  I%.2900 2i.6800
29.830 12.3337 18.5802
31.606 9.cH12 13.69C0
33.76 6.979% 10.1100
35.760 5. 296\ 7.5340
37.73% b.0v19 %.625¢C
39.708 3.1035 “.223)
“1.68t 2.3972 3.167)
43.652 1.8613 2.%360
“5.622 1.4501 1.8800
47.590 1.13:9 1.4610
“9.5%8 .89139 1.1920
51.52% .6896 .8285
53.v69 .5369 .7065
55.453 4169 5550
57.415 .3208 4353
59.377 2491 3wl
61.337 1912 .€68%
63.29% L1456 2115
65.253 <1099 L1653
67.209 . 0820 .1293
69.16% .0603 095
100

™
0€G K

en7.
296.
£33.
283,
8.

a1

265.
258,
2%50.
e,
235,
e27.
220,
215.
213,
213,
2ie.
elr.
atl.
e,
eie.
213.
ci5.
216.
cls.
220.
aee.
223.
ces.
227.
2e3.
3.
e37.
o T-8
6.

2%8.
e63.
€6,
270.
an.
an.
6.
266.
263.
260.
256.
9.
Nl
233.
e2e.
213.

2FYNHYTIRBS

AFESETE

s8Ry

W




TABLE IV-6. HYDROSTATIC MODEL

ATMOSPHERE
JUNE

STATION = 723330 VAXOENBIDRG AF B
2 CEO. WT. [ 4 o] T
K ] e c/M3 o oK
.c30 .000 101%.7900 1227.07°00 9318
L1090 L100 1022.8000 12:2.0C20 3.2
s 1.000 .999  902.03C0 107%.0C03 Pt i
: 2.000 1.997 802.1100 968.5C%9 ;vg.53
3.000 2.996 Ti1.8400 B77.10C0 woL e
%.000 3.99 630.1300 793.9230 27643
5.0C0 “.991 %96.2100 718.1030 €I
6.000 5.988 “89.4300 648.70C0 262. 5
7.000 6.995 “09.14C3 £89.+039 265. 31
8.c0 7.982 3T%.8!30 507.2020 27 (h
9 030 8.979 325.X 33 &T3.9035 2312 .9
10.030 9.975 282.1900 %23.4020 232.1%

f1.cJa iC.970 @2+3.17C3 3%6.7220 oo 9
12.C30 11.966 @2C8.€3C0 33).8C00 219.C3
13.020 12.961 178.3000 283.1C00 Qi .80
1%.000 13.9% 1952.1%00 o2v9.<l00 cig.u3
1£.2C0 1%.950 129.9600 <21%.5CC0 2:0.43
16.020 15.94%  119.1903 183.7CC0 elB8.36
17.020 16.938  93.€%30 155.3009 28.70
18.000 17.932 79.6300 132.°2000 203.8t
19.002 f0.923 67.710 l1l.%CCO cli. 9%
20.000 19.918  57.8130 g9+.1:!00 21%.01
21.060 20.910 %9.170 79.65C0 215.9%
22.020 21.903 %2.2310 67.5202 217.89
23.0°0 22.895 36.1740  57.33C0 219.80

. 000 23.886 31.C060 %8.79C2 el
25.C20 2v.878 26.6540 41.5700 223. 3
26.070 25.869 22.9090  35.w5C0 ecs. e
&7.e00 26.8%9 18.7040 30.2700 ce7 0}
28.000 27.8%0 17.00¢0  29.9C00 22a.57
23.000 26.840 1v.67¢0 22.1900 . v
30.000 29.830 12.6757 19.0200 23c.1?
32.000 31.8C6 9.5115  1+.0313C0 237.
T . 000 33.78u 71852 10,3220 T
36.050 35.76C S.u013 7.7300 o739
38.030 37.735 “. 1611 5.7910 5.
«0.000 39.709 3. 19v8 . iv!D LB u
“2.030 “i1.681 2.4691 3.7820 26+.09
w28 43.652 1.9 2.%100 ouB. 17
“6.030 5,602 1.4933 1.9370 27¢.58
“8.0650 “7.590 1. 165 1.5350 7! B
e 4“9 57,8 L91ce 11790 -4l
. C20 51.50 L7186 Bce? 0. 3%
54.020 53.483 Lu37 .7l R : |
.02 20.453 L9103 577 6+ .00
©8.030 °7.13 3132 JeeG3 6l 5
60.020 %59.377 LT 352w PSRt
62.¢33 61.337 197 278% ™8.%3
64.020 63.095 - 1500 .e1es G 97
66.C00 6%.253 PRER-4 L1697 2. 02
68,2000 57.209 UGS 13203 €2l

70.620 69.16%5 .Coo3 A5 F4E-Il

2]




TABLE IV-7. HYDROSTATIC MODEL

STATION « 723930

p4

KM
.000
.100

0@400.‘uf\l—

.000

000

.009

000
oo
000

.000
.000
.0co
.002
.009
.003
.00)
L0990
.0Cco
.000
.022
.003
.000
.C30
.CC

.00
.€23
.602
.coo
.Goo

oco

.Co0

020

.000

00

.0%2
.002
.038
.G00
.0C0
.0C0
.000
.G00
.000
-C00
.000
.Co0
.000
.C00
.C30
.000
.C00
.000
.000

ATMOSPHERE
JULY
YANDENDERS A7 B
k0. HWT. P 4]

KM 8 G/M3
.000 101%.0C00 122%.CCCO
.100 1003.0300 1209.00C0
.999 903.1600 1C6!.0000
1.997 60%.320 958.€6CCH
2.99 71%.80800 870.7C02
3.99%« 633.6500 790.4000
»,991 560.0000 716.2000
%.9688 “93.38C0 647.2000
5.965 “33.2400 584.0000
7.982 379.000 52%.9000
8.979 330.3100 “72.5000
9.975 ©286.6100 “23.0C00
10.970 247.5300 376.8000
11,966 212.9500 333.6000
12.961 182.3800 293.5000
13.996 155.50C0 2%6.5G000
19,952 132.27C0 222.3CC0
15.9¢%  112.2100 190.9000
16.938 95.1780 1€).43C00
17.932 80.8330 134.8230
18.925 €8.78C0 113.2230
15.918 56.6540 9%.42C0
20.910 %0.1060 80.6%00
21.903 w2.8730 €8.37C0
22.835 36.7330 58.11CC
23.e68 31.5150 “9.48C0
cw.878 27.0£30 w2.2C0d
25.869 23.2770 16.01C0
26.659 20.000  30.76C00
27.8%0 17.2720 26.330C
28.84¢ 18,9050 £2.%20
29.830 te.87%50 19.35C0
31.6%6 9.6516 1.23C0
33.78 7.2731 10.9820
3%.760 5.909%5 7.8730
n.73% b, 1952 5.88:3
29.708 3.2135 w.4C+0
“l.68t 2.47% 3.3°50
43.65¢ 1.9157 2.5380
45.522 1.4870 1.9525
47.550 1.1564 1.5110
~9.558 8997 1.1780
51.52 L6995 .8218
53.489 .26 .7236
55.483 195 5673
57.415% L3231 ALY
%9.377 75 3479
61.3%7 168 2735
63.29% Jlege .21es
65.2%3 1064 . 1640
67.209 .0789 . J o6
69.16% L0579 .09%2

102

208.
o511,
3.
236.
228.
eee.
216.
2.
207.
s,
2C6.
208.
21,
2lw,
216.
218.
eaC.
221.

223

5.
a226.
ac8.

23¢

e3l.
236.
0.
5,
9.
255.
269.
6v.
2€6.
269.

-

265

=g
9.
53,
9.
vl
2.
27.1
218.
2l1e.

RS AAB&HB8

£f7




TABLE IV-8. HYDROSTATIC MODEI

ATMOSPHERE
1
AUGUST
STATION = 723330 YANDEYF ) A7 B
4 CEQ. MT. [ 4 D TV
(4] [4,] "8 G/m3 OEC x
.000 .000 101%.%3C0 1219.0CC0 ¢83.93
.100 L1090 1002.9000 120%.80C80 @33.30
1.¢50 .973 902.8530 1061.0030 296 .
2.000 1.997 B80%.0300 9.3.2000 23
3.¢00 2.976 Tie . u320 871.3000 4 )
. 000 3. 9% 633.2073 T90.70C0 8.
$.000 .99 %%9.00 716.1C32 27
[ W dy] 5308 I PO 647.1000 Falo
7.000 6.983 N12.8300 %Sus 6lul 8
8.2¢00 7.9680 379.6700 Tt wCld PN
9.c00 0.979 329.9800 w72.10C0 ™3
10.000 9.97% 296.X00 4“22.5220 236
11.C00 10.970 247.3+00 376.%C50 08,
12.200 11.966 212.700 333.21CO0 el
13.C00 12.961 182.2100 293.1C70 e16.
1%.002 13.956 195.4633 2%6.1000 2t

15.000 19.9%5C  132.1900 @221.97¢C 207.
16.000 15.9%4%  112.1630 189.81C0 €35.
17.000 16.938 3%.1870 160.1C00 2Cb.
18.000 17.932 80.6083 13v.65C0 209.
19 000 18.9C5 68.8010 113.1CcC0 a1
£0.200 19.918 38.678) 97.389C Qi
2!.cc0 20.919  S0.1(80 83.7.°080 216.
22.ccu 1.933 LT 1 2% €8.5:C3 218
23.000 22.995 36.73.0 %8.2300 219
. 000 23.886  31.%50%0 49.5400 221,
25.030 2v.878  27.0%20 w2 2wl 223,
<6.3C 25.867 23.&0  36.070) oce
¢’.e20 06 63 OO 0133 30.8t00 PYd]
Ly UNotaie] 27870 17T MY OR M ot

B REAR P YNGR BN P29 YA B3ARE

59.000 DB 1RO Q8tid S0 32

30.600  29.830 12.839 19.3700  233.88

32.000  31.806  9.6!ul  |v.8530  @35.€C

*.000  33.78«  7.2331  10.5700  239.12

36.000 35.760 S.4658  7.8T00  22.79

38.000  37.73% © w.1507 5.8620 @ 247.52

%0.000  39.708  3.1710  w.3UB0  &53.19 ;
“2.000  “1.681  2.4360  3.3010 297.99 ;
“4.000  43.650  1.8809 2.%030  &w2.7) ;
“6.000  w5.622  1.4573  1.9230  Ju.de ¥
48.000  %7.290  1.1306  1.4920  cb+.9! K
50.000  “9.559 8773 1.1570 265.12 :
52.000  51.5v .£896 .90C3  PLe.08

%.000  53.493 5272 L7049 261 8

56.000  %5.453 4071 5518 257.09

50.000  57.41% 313 N36 25488

60.000  %9.377 .02 336 ™Y X

6'.030  61.337 1839 2633 Do gy

6%.000 63 C 1303 FON6 Py

B VIR LR | (1087 BLE AN

&) 200  67.00 .077¢C A A

T5.C00 69.16% L0266 TS B2

103




TABLE IV-9. HYDROSTATIC MODEL

STATION = 703930

4

L]
.otC
.100
.Cco
.c00
.C00
.co0
.C20
.00
.000
.000
.000
10.000
11.¢00
12.33
13.€0C
1~.C00
15.000
16.CC0
17.c00
16.C00
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TABLE IV-10. HYDROSTATIC MODEL
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TABLE IV-11. HYDROSTATIC MODEL

STATION = 723930
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TABLE IV-12, HYDROSTATIC MODEL
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TABLE IV-13, HYDROSTATIC MODEL

STATION = 723930
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APPENDIX A

EXAMPLES OF WIND STATISTICS FOR VANDENBERG AFB, CALIFORNIA
(Data base 32-70 km altitude from Point Mugu, CA)

Appendix A gives some examples of graphical displays of wind statistics
that can be derived from the statistical parameters presented in table I.
These illustrations should aid the user of the RRA to understand the func-
tional relationships of the probability wind models and, thus, to develop an
appreciation of the powerful properties of the bivariate normal probability
distribution function.

A1l illustrations for this appendix are derived from the five wind compo-
nent statistical parameters from table I.1 for January and table 1.7 for July
for eight selected altitudes. These selected altitudes are 4, 12, 20, 30, 40,
50, 60, and 70 km.

1. Windspeed (Figures A-1 through A-4)

The five wind components from table I are used as inputs to the general-
ized Rayleigh probability density function, equation (29), and then integrated
as indicated by equation (30) to obtain the probability distribution function
for windspeed. The derived distribution functions for windspeed are shown in
figures A-1 through A-4 on the normal probability scale.

2. Frequency of Wind Direction (Figures A-5 through A-20)

The derived frequencies for wind direction shown in figures A-5 through
A-20 were obtained using the five wind component parameters from tables 1.1
and 1.7 as input values in equation (35). The limits of integration (per-
formed numerically) are over the 22.5-degree interval for each of the 16
compass points. These graphs give the percentage frequency that the wind
will blow from the direction intervals.

3. Mean Wind Components and 80th Interpercentile Range of Wind Components
(Figures A-21 through A-36)

The wind component means with respect to any orthogonal axes are obtained
by using the zonal and meridional mean wind components in equations (44) and
(45). These component means form the circles shown in figures A-21 through
A-36. Further, the zonal and meridonal wind component variances and correla-
tion coefficients are used in equations (46) and (47) to obtain the variances
with respect to any orthogonal axes. These rotated component variances and
the rotated component means are used in equation (8) to obtain the 80th inter-
percentile range of wind components and are then illustrated in figures A-21
through A-36.

4. Probability Ellipses (Figures A-37 through A-52)

Using the five wind component parameters from tables 1.1 and 1.7 and
p=0.50, p=0.95, and p = 0.99 as input values to equation (13), the wind
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probability ellipses shown in figures A-37 through A-52 were obtained by com-
puter graphics. The statistical inferences are, for example, that 50 percent
of the wind vectors 1ie within the smaller ellipse and 99 percent of the wind
vectors lie within the outer ellipse. These probability ellipses are illus-
trated using the standard meteorological coordinate system explained in
section I1.B.1.

5. Conditional Windspeed Given the Wind Direction (Figures A-53 through A-68)

The five wind component parameters from table I.1 and table 1.7 are used
to evaluate the conditional probability distribution function, equation (41).
Figures A-53 through A-68 show interpolations of the conditional function
made to obtain the 5th, 15th, 50th (median), 85th, 95th, and 99th conditional
percentile values of windspeed, given the wind directions. The conditional
mean windspeed, given the wind direction, is obtained from equation (40).
The conditional mode (most probable) windspeed, given the wind direction, is
obtained from equation (38). The conditional mean windspeed and the condi-
tional windspeed modal value, given the wind direction, are also shown in
these figures. For some figures, the conditional windspeed values are
invalid for the given wind direction near 270° (from the west). This is
caused by the lack of computational precision in evaluating equations (40)
and (41) when the arguments for the Gaussian probability distribution have

large negative values, i.e., when the coefficients (b/a) become less than
-4 in these equations.

This appendix contains only a few of the many options in presenting wind
statistics illustrations.
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APPENDIX B

RANGE SPECIFIC INFORMATION AND THERMODYNAMIC QUANTITIES FOR
VANDENBERG AFB, CALIFORNIA
{Data base 32-70 km altitude from Point Munu, CA)

1. Range Specific Information

To prevent further character size reduction for tables I through IV, cer-
tain range-specific information has been omitted.

is given in table B-1.

Header Record 0-30 Km

Table Number---------ccocmcua--- 0
Data Source

(1 = DATSAV, 2 = WDC-A)~------ 1
Call LetterS--=-cmece-mcacncea-- VBG
WMO Number----vce-cecmcacaaan 723930
Latitude----vcccmccnca-- 34°,45"
Direction (N or S)--cmemceouana- N
Longitude-~-~------------ 120°,34"
Direction (E or W)----eeecacana- W
Elevation in Meters----------- 100
Start Period of Record

{(MO-Yr)-moccmmcmmee e 160
End Period of Record

(MO-Yr)oe-cmcmmmcececme e 1279
No. of Time Windows

(0, 1 or 2)-mmemmmmcmcemeeee 2
Start Time Window

#1 (Hr-MNZ)----mcemeeaca-an 2200
End Time Window #l---ecceccaa- 200
Start Time Window #2--------- 1000
End Time Window #2---veuca--- 1400
Date 0f RRA-----cmemecmcaccaaano 980
Altitude Range of RRA

Low Level (km)-~-vromcmcaan-n- 0
Altitude Range of RRA

High Level (km)--=--------- 7
Standard Deviation of

Thermodynamic Limits-------- 6.0
Wind "imits---cmccmcmccmenann 6.0
2. rmodynamic Quantities

is section presents examples of further computations and graphiral dis-
plays of pressure, density, and virtual temperature statistics that can be
No attempt is made to

derived from the data given in tables II, III, and IV.

TABLE B-1

Header Record 32-70 Km

Table Number-----cecececccamouo 0
Data Source

{1 = DATSAV, 2 = WDC-A)------- 2
Call Letters-----=cvecocnaaanax NTD
WMO Number---------c-c-oano- 723910
Latitude--=--=ccececcmaoo-- 34°.,07"
Direction (N or S)-----o-ceonnn- N
Longitude--------~-ou--- 119°,07"
Direction (E or W)-ce-momomonono W
Elevation in Meters---------~--- 4
Start Period of Record

{(MO-Yr)eccmmc e e 169
End Period of Record

{(Mo-Yr)--e-onsommomemmeee e 1278
No. of Time Windows

(0, 1 or 2)rcwmemrmmeceeeeae ]
Start Time Window

#1 (Hr-MNZ)--cmcmcmmmcmaems 1200
End Time Window #l-----wa-v-- 2200
Start Time Window #2------«----- 0
End Time Window #2------"e--eo--- 0
Date of RRA----c-cmcmcannan-- 1080
Altitude Range of RRA

Low Level (km)-----ecnceuc-oo- 30
Altitude Range of RRA

High Level (km)-------------- 70
Standard Deviation of

Thermodynamic Limits-------- 6.0
Wind Limitsememcmcmmmm oo 6.0

This important information




present complete nor exhaustive illustrations that can be made to aid in vis-
ualizing the relationships that can be made from the data in tables II and IV.
The choices are those that aided the committee to verify the reasonableness
of the tabulations.

2.1 Monthly Means from the Annual Mean

The hydrostatic model values in table IV are used to compute (1) the
monthly mean differences relative to the annua® mean values of pressure,
density, and virtual temperature expressed in percent and (2) the monthly
mean difference in virtual temperature for the annual mean virtual tempera-
ture expressed in deqrees Kelvin. Examples of these four statistics are
given in table B-2 for January and table B-3 for July. Graphical displays of
the four statistics contained in tables B-2 and B-3 are shown in figures B-1
through B-8. Also, the relative differences between the monthly mean values
from table IV-1 through IV-12 for all months from the annual mean values (table
Iv-13) are illustrated in figure B-9 for pressure, in figure B-10 for density,
and in figure B-11 for virtual temperature. The monthly mean virtual temper-
ature differences from the annual mean virtual temperature for all months are
given in figure B-12. The simple sum of the monthly mean differences from the
annual mean values of these quantities is not zero. This is because the annual
mean statistical parameters are computed (see section C of text) by weighting
the monthly means by the number of observations in each month.

2.2 Coefficients of Variation and Derived Correlation Coefficients L

The coefficient of variation, C,, is defined by the standard deviation

with respect to the mean divided by the mean. The coefficients of variation
for pressure, CVP, and density, CVD, were computed using the standard devia-

tions from table Il and the hydrostatic mean values from table IV. The coef-
ficient of variation for temperature uses the standard deviations of virtual
temperature from table III to the altitude where virtual temperature exists.
Above this altitude, the standard deviations of temperature are from table II.
The mean values for :emperature {virtual temperature to the altitude where it
exists) are taken from table IV. No distinction is made in the table headings
in table B-4 (Jan) and table B-5 (July) and all related figures between vir-
tual temperature and temperature.

From the coefficients of variation for pressure, density, and temperature
(virtual temperature to the altitude where it exists), the correlation coef-
ficients between thece quantities are derived using Buell's method (see ref-
erence in text). The equations for these derived correlation coefficients are

e e oo et w

(CyT)? + (CyP)? - (CyD)*

"(PT) = 2[CyT . CyP] ’ (e-1)
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(CyD)2 - (CyT)? + (Cy Py
2[CvD' CVP]

r(P,.D) =

* (CyP)? - (CyDI? - ((T)?
é n(T,D) = : . (B-3)
2(CyT - CyDI

The correlation coefficients in tables B-4 and B-5 are derived from the
above equations.

A test for the validity of the derived correlation coefficients is that
all three of the following inequalitites be satisfied.

-4

CyT - [CyP + CyD] <0

In these examples (tables B-4 and B-5) the numerical values from equation (B-4)
are all negative; hence, the derived correlation test is considered valid. The
rare exceptions to this test for several RRAs occur at the extreme highest alti-
tudes, where sample sizes for the statistical sample are small. j

The statistical parameters from table B-4 (January) and table B-5 (July)
are illustrated in figures B-13 through B-16.

For all months the CVP values are shown in figure B-17, the CVD values are
shown in figure B-18, and C,T values are shown in figure B-19. If the abscissa
on the figures for the coefficient of variation were multiplied by 100, these
figures would show the percentage of the random dispersion of these quantities
over the month with respect to the monthly mean for these therrodynamic quant-
ties.

The derived correlation coefficients for all months are illustrated in the
following figures:

Figure B-20 gives r(P,D).
t Figure B-21 gives r(P,T).

c) Figure B-22 gives r(T,D).

121
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